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PREFACE. 


In  the  second  volume  of  "  Diseases  of  the  Intestines "  are 
embraced  those  pathological  conditions  that  occupy  the  border-land 
between  internal  medicine  and  surgery.  The  modern  evolution  of 
the  exact  methods  of  clinical  diagnosis,  relating  to  many  diseases 
of  the  human  body,  can  not  but  command  universal  admiration  ; 
but  the  technics  of  the  microscope,  and  chemical  as  well  as  physio- 
logical investigation,  have  as  yet  left  large  vacancies  in  the  pathology 
of  the  intestinal  function  ;  and  where  these  exact  methods  desert 
us,  there  is  but  one  beacon  light  for  the  general  practitioner,  and 
that  is  clinical  experience. 

The  comprehensive  subject  of  Intestinal  Obstruction  has  been 
presented  mainly  under  two  headings  :  (i)  the  enterostenoses,  and 
(2)  the  obstructions.  Under  the  latter  there  are  many  sub-types, 
which  it  was  necessary  to  consider  separately.  Clinically,  the 
enterostenoses  are  quite  distinctive  from  the  obstructions,  although 
pathologically  and  anatomically  the  obstruction  and  the  stenosis 
may  be  due  to  the  same  cause.  In  the  introduction  to  the  chapter 
on  Intestinal  Obstruction  will  be  found  a  special  consideration  of 
the  pathogenesis  and  the  mechanism  whereby  they  are  brought 
about. 

In  this  connection  it  is  often  difficult  to  emphasize  the  difference 
between  truth  and  mere  facts.  These  two  are  often,  unfortunately, 
considered  synonymous.  Facts  are  the  little  truths  that  our  senses 
are  capable  for  the  present  of  comprehending ;  but  back  of  and 
beyond  these  facts  later  experience  often  reveals  the  higher  and 
greater  truth.  Accordingly,  it  was  not  considered  advisable  to 
argue  in  all  cases  of  doubtful  pathogenesis  and  diagnosis.  The 
reader  will,  however,  find  that  the  facts  and  truths  are  presented 
for  his  consideration  as  thoroughly  as  possible  in  the  light  of  our 
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present  knowledge,  when  it  is  not  safe  to  be  dogmatic  in  conclusions 
pertaining  to  clinical  or  pathological  questions.  The  author  has 
endeavored,  when  the  discussion  is  in  debatable  territory,  to  suggest 
to  the  reader  the  proper  solution  of  a  given  diagnostic  problem. 

To  a  large  number  of  American  surgeons  and  clinicians  men- 
tioned in  the  text  I  am  under  obligations  for  personal  expression 
of  their  opinions  concerning  the  treatment  to  be  pursued  in  the 
conditions  embraced  in  the  border-land  between  medicine  and 
surgery.  More  especially  it  becomes  my  duty  to  express  my 
thanks  to  Dr.  Charles  Wardell  Stiles,  of  the  Bureau  of  Animal 
Industry,  U.  S.  Department  of  Agriculture,  for  reading  the  proof 
of  the  chapter  on  Intestinal  Parasites,  and  for  making  numerous 
valuable  suggestions  thereto.  Also  to  Dr.  William  Sydney  Thayer 
for  his  generous  aid  given  to  the  section  devoted  to  Strongyloid.es 
intestinalis. 

If  this  work,  in  addition  to  being  an  aid  to  the  practitioner,  as 
well  as  the  specialist,  will  prove  an  inspiration  to  exact  and  objec- 
tive clinical  observation,  as  well  as  experimental  investigation,  the 
most  heartfelt  wish  of  the  author  will  be  fulfilled.  Many  masterly 
minds  have  concentrated  their  energies  upon  the  solution  of 
problems  concerning  intestinal  pathology,  and  with  a  more  en- 
lightened understanding  will  come  a  more  effective  treatment. 

'Ojiev  fiioq  fipaxvq  r/  ■&£  te^vt]  fianpa.     ("  Life  is  short,  but  Art  is  ton°:") 

— Hippocrates. 

John  C.  Hemmeter. 

February,  igo2. 
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CHAPTER  I. 
APPENDICITIS. 

Synonym. — Simple  catarrhal  inflammation  of  the  vermiform 
process. 

The  designation  typhlitis  comes  from  the  Greek  word  to^Aoc, 
meaning  "cecum,"  and  inq,  meaning  "inflammation."  The  word 
appendicitis  was  first  suggested  by  Reginald  H.  Fitz  to  cover  a  large 
number  of  pathological  conditions  in  the  right  iliac  fossa,  known  prior 
to  his  masterly  article  ("Amer.  Jour,  of  the  Med.  Sciences,"  1886) 
under  the  most  varied  terms — viz.,  iliac  abscess,  iliac  phlegmon, 
typhlitis,  peri-,  para-,  and  epityphlitis,  typhloenteritis.  The  term 
"appendicitis"  was  offered  to  indicate  the  primary  disease,  the  re- 
sults of  which  were  so  variously  named.  Wood  and  Fitz  ("  Practice 
of  Medicine,"  p.  876)  state  that  the  practical  importance  of  the  term 
has  made  it  welcome  in  spite  of  the  barbarism  contained  in  it,  for  it 
is  a  Latin  word  with  a  Greek  ending.  Nothnagel  (/.  c,  p.  611),  for 
orthological  reasons,  has  suggested  the  name  "  skolikoiditis."  In 
Greek  anatomy  the  vermiform  process  is  called  axwXrjxoeid^q  ditofuaf:, 
(Txajfys  meaning  worm.  "Apophysitis"  would  be  linguistically  correct, 
but  as  there  are  a  great  many  apophyses  in  anatomical  nomencla- 
ture, we  would  not  be  able  to  designate  the  particular  one  which  is 
inflamed  by  this  term  alone.  Kuster  has  suggested  the  name  "epi- 
typhlitis" (from  iruru^'Mv,  meaning  something  "superimposed  upon 
the  cecum ").  The  word  appendicitis,  however,  has  become  so 
familiar  and  wide-spread  a  term  that  it  will  be  practically  impossible 
to  replace  it;  and  so  long  as  we  all  understand  what  is  meant  by 
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the  term,  it  is  as  serviceable  as  any  other,  though  it  is  conceded  it 
would  have  been  preferable  to  comply  with  orthological  demands 
in  the  beginning. 

Painful  swellings  in  the  ileocecal  region  have  been  described  in 
medical  literature  from  the  remotest  times.  One  of  the  earliest 
references  of  ileocecal  pain  is  found  in  Celsus.  The  early  history  of 
appendicitis  typhlitis  is  merged  with  that  of  iliac  phlegmon  and  peri- 
and  paratyphlitis.  The  history  since  1642  is  given  in  a  scholarly 
contribution  to  the  history  and  literature  of  appendicitis  by  George 
M.  Edebohls,  "New  York  Medical  Record,"  November  25,  1899. 

At  the  beginning  of  the  nineteenth  century  the  importance  and 
role  of  the  vermiform  process  and  its  perforation  in  the  gener- 
ation of  typhlitis  and  perityphlitis  began  to  be  the  object  of  medical 
interest.  The  accumulation  of  fecal  matter  in  the  cecum  was  still 
considered  the  cause  of  severe  disease  changes  in  the  environment 
of  the  cecum.      Emphasis  was  laid  on  the  "typhlitis  stercoralis." 

The  existence  of  the  appendix  was  not  recognized  anatomically 
previous  to  the  sixteenth  century  (Kelynack,  "  The  Pathology  of 
the  Vermiform  Appendix,"  London,  1893).  During  the  sixteenth 
century  descriptions  of  it  were  given  by  Carpi,  Estienne,  and  Vidus 
Vidius,  the  latter  designating  it  for  the  first  time  as  "  vermiform."  In 
1739  Lieberkuhn  ("  De  Valvula  Coli  usu  Processus  Vermicularis," 
Ludg.  Bat. ,  1739)  contributed  the  most  accurate  and  thorough  descrip- 
tion of  the  appendix  to  anatomical  knowledge  that  had  been  published 
up  to  that  date.  Ten  years  later  J.  Vosse  followed  with  an  equally 
exact  anatomical  account  of  this  rudimentary  organ  ("  De  intestino 
caeco  ejusque  appendice  vermiformi,"  sm.  4to,  Goettingae,  1749)- 
In  1759  Mestivier  recognized  appendicitis  as  a  distinct  morbid  entity 
("  Journ.  de  med.  chir.",  "Proc.  verb.",  etc.,  Paris,  1759,  x,  p.  442). 
The  end  of  the  eighteenth  and  the  beginning  of  the  nineteenth  cen- 
tury gave  birth  to  many  publications  on  appendicitis  with  perforation 
and  abscess  formation,  based  on  surgical  observation  as  well  as  on 
records  of  necropsies. 

Albers  (T.  F.  H.  Albers,  "  Beobacht.  a.  d.  Gebiet  d.  Pathol.," 
Bonn,  1838)  noted  the  possibility  of  disease  of  the  right  iliac  fossa 
occurring  as  the  result  of  inflammation  of  the  vermiform  appendix, 
but  he  thought  that  it  was  more  frequently  caused  by  disease  of 
the  cecum. 
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Since  1880  the  significance  of  the  vermiform  process  for  patho- 
logical conditions  that  may  develop  in  the  right  iliac  fossa  had  been 
emphasized  in  the  literature  on  this  subject.  This  new  era,  bringing 
with  it  a  correct  knowledge  of  the  state  of  affairs,  is  largely  due  to 
the  work  of  American  surgeons,  which  was  promptly  imitated  in 
Europe  and  led  to  the  early  operation  for  diseases  occurring  in  the 
right  iliac  fossa.  Under  these  conditions  it  was  possible  to  rec- 
ognize the  pathological  and  anatomical  relations  in  the  living 
patient,  and  the  important  role  of  the  appendix  in  the  origin  of  the 
disease  of  the  cecal  region  has  been  so  much  emphasized  that  the 
assertion  was  made  that  the  cecum  itself  was  never  primarily  diseased, 
but  only  secondarily  as  a  consequence  of  disease  in  the  appendix. 
One  of  the  most  scholarly  articles  on  the  subject  of  appendicitis  was 
that  of  R.  H.  Fitz,  which  appeared  in  the  "American  Journal  of  the 
Medical  Sciences,"  in  1886.  Much  of  the  inspiration  leading  to  the 
thorough  study  of  appendicitis  is  due  to  this  valuable  contribution, 
which  has  since  been  looked  upon  as  a  landmark  in  the  literature  of 
the  subject  (Talamon,  /.  c).  Since  then  numerous  publications  have 
given  evidence  to  the  fact  that  the  cecum  may  really  be  primarily 
affected  and  be  the  seat  of  ulceration  and  perforation  whilst  the  ap- 
pendix is  apparently  normal.  These  are  instances  of  genuine  typh- 
litis, pure  and  simple.  I  have  observed  two  cases  in  my  ex- 
perience in  which  perityphlitis  was  due  to  the  perforation  of  a 
cecal  ulcer  and  the  appendix  was  found  normal  at  necropsy.  The 
great  scarcity,  however,  of  such  cases  is  evident  from  the  fact  that 
Fitz  was  able  to  collect  only  three  cases  of  perforating  cecal  ulcers. 
The  exact  relation  as  to  how  many  cases  of  cecal  and  pericecal 
inflammations  are  primary  in  the  cecum  itself,  and  how  many  have 
originated  from  the  appendix,  will  always  be  more  or  less  conjectural. 
According  to  Maurin,  who  studied  136  cases  of  suppuration  of  the 
cecal  region,  95  were  exclusively  lesions  of  the  appendix,  6  had 
started  from  the  cecum  and  appendix,  and  35  had  involved  the 
cecum  alone.  Einhorn  describes  perityphlitis  as  due  to  the  perfor- 
ation of  the  appendix  in  90  per  cent,  of  the  cases,  and  perforation  of 
the  cecum  in  9  per  cent.  In  the  memorable  work  of  Fitz,  both  in 
the  first  publication  in  the  "American  Journal  of  the  Medical 
Sciences,"  1886,  as  well  as  in  the  second,  published  in  1888,  he 
emphasizes  that  the  symptoms  of  typhlitis  and  perityphlitis,  of  which 
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he  collected  in  the  first  paper  ?oo,  cases,  and  those  of  perforating 
appendicitis,  of  which  he  collected  2 57. cases,  were  almost  identical. 
I  shall  speak  more  fully  of  this  publication  under  the  heading  Per- 
forating Appendicitis.  In  the  second  report  of  1888,  Fitz  advanced 
the  radical  theory  that  typhlitis,  perityphlitis,  appendicular  periton- 
itis, and  perityphlitic  abscess  are  all  varieties  of  one  and  the  same 
affection — namely,  appendicitis.  The  possibility  of  the  inflammation 
of  the  cecum  as  a  result  of  fecal  accumulation  is  denied  by  Noth- 
nagel,  Sahli,  and  Sonnenburg  and  Fowler  ("Treatise  on  Appen- 
dicitis," Philadelphia,  1894).  But  according  to  the  observations  of 
Porter,  Curschmann,  Manly,  Deutschmann,  and  Kronlein,  the  occur- 
rence of  primary  typhlitis  can  not  be  doubted.  Osier  gives  a  chapter 
to  the  consideration  of  this  disease,  but  admits  (p.  405,  "Practice 
of  Medicine")  that  its  anatomical  condition  is  unknown,  and  that  it 
is  by  no  means  certain  that  these  cases  are  really  cecal.  Priebram 
describes  it  (Ebstein  u.  Schwalbe,  "Handb.  d.  prak.  Med.,"  Bd.  II, 
S.  688)  similarly  to  Penzoldt  (Penzoldt  u.  Stintzing,  "Handb.  der. 
spec.  Therapie  innere  Krankheiten,"  S.  486).  Judging  from  a  crit- 
ical review  of  the  literature  on  the  subject  and  from  my  personal 
experience  and  private  practice,  I  do  not  think  that  we  can  discard 
the  clinical  conception  of  a  simple  primary  typhlitis.  As  I  have 
said  before,  I  have  seen  ulcers  of  the  cecum  with  circumscribed 
catarrhal  inflammation,  and  even  a  limited  peritonitis  over  the  ce- 
cum, where  the  appendix  was  to  all  appearances  normal.  Admit- 
ting the  extreme  rarity  of  such  conditions,  we  can,  however,  not 
entirely  deny  the  existence  of  such  a  disease  of  the  cecum,  indepen- 
dent of  involvement  of  the  appendix. 

Nature,  Description,  and  Etiology. 

Simple  catarrhal  inflammation  of  the  vermiform  process  and  of 
the  cecum,  either  each  separately  or  both  combined,  is  a  more  fre- 
quent disease  than  is  usually  supposed.  In  those  cases  in  which 
the  inflammation  is  confined  to  the  mucosa  and  submucosa  it  may 
remain  latent  and  take  its  course  without  any  symptoms  at  all.  At 
most  it  causes  but  vague  disease  symptoms,  and  can  be  recognized 
only  when  the  increasing  inflammation  affects  the  peritoneum. 
This  may  be  the  principal  reason  why  the  frequent  occurrence  of 
catarrhal  appendicitis  and  typhlitis  is  not  generally  admitted.    There 


Plate  i 


Pelvic  Cavity  of  Male  (Superior  View). 
The  cecum  and  appendix  are  plainly  recognizable  on  the  left ;  the  sigmoid  and  rectum  on  the  right. 
The  relations  of  the  male  pelvic  fossa  are  clearly  represented.     Close  observance  of  the  ana- 
tomical course  of  the  sigmoid  flexure  makes  the  difficulty  of  its  direct  intubation  and  inspection 
intelligible. — {From  Deaver's  "Surgical  Anatomy.") 
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can  be  no  doubt  that  typhlitis  often  escapes  detection  ;  this  is  evi- 
dent from  Nothnagel's  investigations,  in  which  he  found  that  in 
many  persons  who  had  never  had  any  severe  intestinal  complaints 
during  life  the  cecum  alone  often  showed  all  the  indications  of 
atrophy,  which  is  certainly  to  be  referred  to  a  frequently  recur- 
ring and  lasting  inflammation  of  the  mucous  membrane  ;  it  may 
also  be  inferred  from  some  interesting  observations  of  Ribbert,  ac- 
cording to  which  the  vermiform  process,  with  increasing  age,  regu- 


Fig.  1. — Ileocecal  Valve,  Cecum,  and  Appendix. 

The  cut  edges  of  the  ileum  are  separated  and  permit  a  view  of  the  ileocecal  valve. — {From 

Deaver.) 


larly  shows  atrophic  changes.  These  may  manifest  themselves  in 
an  increasing  atrophy  of  the  mucosa,  which  finally  may  be  obliter- 
ated and  replaced  by  a  fine  connective  tissue.  The  muscularis,  how- 
ever, suffers  no  appreciable  change.  It  is  reasonable  to  assume,  with 
A.  O.  J.  Kelly  and  Sonnenburg  and  others,  that  this  obliteration  and 
atrophy  are  caused  by  a  slow  catarrhal  inflammation  of  the  mucous 
membrane  of  the  appendix,  which  causes  a  scaling  off  of  the  epithe- 
lium, since  we  could  hardly  understand  the  occurrence  of  an  oblitera- 
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tion  in  a  simple  atrophy  of  the  mucous  membrane.  Besides,  it  would 
be  very  difficult  to  distinguish  in  its  final  stage  an  atrophy  dependent 
upon  inflammatory  processes  from  a  simple  atrophy.  Ribbert  found 
obliterative  processes  in  56  per  cent,  of  the  persons  over  sixty  years 
of  age  ;  in  persons  over  twenty  years  old  he  found  the  obliterative  pro- 
cess was  already  completed  in  32  per  cent.  He  considers  that  this 
form  of  obliteration,  which  commences  at  the  free  end  of  the  appen- 
dix, is  a  process  of  involution,  and  that  it  is  altogether  independent 
of  any  inflammatory  affections.  This  would  agree  with  the  concep- 
tion of  the  vermiform  process  as  an  organ  which  is  degenerating. 

The  ancient  theory  that  primary  typhlitis  was  always  caused  by 
coprostasis  (hence  the  name,  "typhlitis  stercoralis "),  which  has 
many  adherents  even  at  the  present  time,  is  certainly  not  correct. 
It  applies  to  only  a  part  of  the  cases.  Probably  the  coprostasis  is 
more  frequently  the  result  of  typhlitis,  not  the  cause.  In  those 
cases  in  which  the  typhlitis  does  not  extend  to  the  peritoneum  the 
coprostasis  often  is  its  only  discernible  symptom  for  a  long  time. 
Extraordinary  accumulation  of  the  feces  may,  no  doubt,  cause  an 
increase  in  the  inflammation  of  the  cecum  if  it  was  already  catarrh- 
ally  inflamed,  if  its  mucosa  be  strongly  irritated,  mechanically  and 
chemically,  and  if  its  walls  be  excessively  distended  by  the  feces. 
This  inflammation  may  easily  extend  to  the  peritoneum  and  cause  a 
fibrinous  or  occasionally  even  a  serofibrinous  or  a  purulent  peritonitis. 
This  explains  the  fact  that  in  people  who  have  for  a  long  time  suffered 
from  persistent  constipation,  the  symptoms  of  perityphlitis  appear 
suddenly,  especially  if,  in  addition,  the  diet  has  been  faulty.  The 
symptoms  are  violent  pain  and  a  distinct  resistance  in  the  ileocecal 
region.  After  abundant  evacuations,  whether  spontaneous  or  pro- 
duced by  purges,  they  may  rapidly  improve  and  soon  cease,  because 
when  the  intestinal  wall  is  relieved  of  its  load,  the  inflammation  of 
the  cecal  mucosa  and  of  the  peritoneum  may  quickly  subside. 

Feces  may  easily  accumulate  in  the  cecum,  because  in  it  the 
first  thickening  of  the  fluid  chyme  takes  place,  because  the  small 
intestine  opens  into  the  cecum  and  makes  a  right  angle  with  it  as  it 
enters,  and  because  the  masses  of  feces  have  to  move  directly  in  an 
upward  direction  in  the  ascending  colon  (see  illustration,  Fig.  I,  p.  23). 
Although  they  may  occasionally  be  moved  onward  in  a  direction 
directly  opposed  to  the  force  of  gravity  in  the  small  intestine,  this 
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occurs  only  for  short  distances,  and  by  the  mechanism  described  in 
the  chapter  on  Peristalsis.  But  the  small  intestine  is  often  able  to  move 
in  such  a  way  as  to  prevent  exerting  its  peristaltic  efforts  against  the 
force  of  gravity  (movements  of  the  archimedian  screw).  The  ascend- 
ing colon,  from  the  cecum  upward,  is,  however,  so  bound  down 
anatomically  that  the  column  of  feces  must  necessarily  ascend 
directly  against  gravity.  In  more  recent  times,  however,  Sahli  has 
disputed  the  correctness  of  this  view.  He  points  out  that  the 
masses  of  solid  feces  which  are  so  often  found  in  the  colon  show 
no  particular  predilection  for  the  cecum  ;  also  that  if  the  cecum  be 
packed  full,  masses  of  solid  feces  usually  are  also  found  in  the  en- 
tire colon,  and  that  the  feces  are  softest  and  least  harmful  just  in 
the  cecum,  because  at  this  place  the  more 'fluid  contents  of  the 
small  intestine  are  constantly  being  added,  which  assist  in  main- 
taining a  semi-soft  state  by  loosening  up  the  contents  of  the 
cecum  mechanically.  Besides  this,  as  Sahli  notes,  the  fecal  tumors 
observed  during  life  do  not  show  any  predilection  for  the  cecum. 
Other  reliable  observers  have  frequently  discovered  very  extensive 
fecal  tumors  in  the  cecum,  and  often  when  other  parts  of  the  colon 
were  empty.  When  stagnation  of  the  feces  has  occurred  in  the 
cecum  from  any  cause  at  all  and  its  walls  are  excessively  distended 
thereby,  the  peristalsis  of  the  small  intestine  is  greatly  diminished 
at  the  same  time.  The  chyme  is  carried  down  more  slowly  in  the 
small  intestine,  and  it  is  thickened  more  than  usual.  Thus  when  it 
enters  the  cecum  it  is  no  longer  liquid.  The  rapid  passage  of  the 
chyme  in  the  small  intestine  under  normal  conditions  prevents 
putrefaction.  Therefore  if  the  peristalsis  of  the  small  intestine  is 
diminished,  putrefaction  commences  here  instead  of  in  the  large  in- 
testine. Since  the  mucosa  of  the  small  intestine  is  less  accustomed 
to  the  products  of  putrefaction,  it  is  more  susceptible  to  become 
inflamed  by  them,  and  this  inflammation  may  extend  to  the  cecum. 
The  correctness  of  this  assumption  is  supported  by  the  fact  that  in 
certain  rare  cases  of  benign  typhlitis  and  perityphlitis  the  symptoms 
of  occlusion  appear  early,  which  is  an  indication  of  obstruction  in  the 
ileum  rather  than  in  the  colon,  and  that  the  vomit  or  the  liquid  used 
in  rinsing  out  the  stomach  may  contain  stercoraceous  matter.  After 
abundant  evacuations,  the  symptoms  of  this  variety  of  occlusion 
rapidly  disappear. 
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The  causes  of  catarrhal  typhlitis  are  the  same  as  those  of  a 
catarrh  of  other  intestinal  parts — they  are  bacterial,  mechanical,  and 
chemical  irritations  which  affect  the  cecal  mucosa.  They  may  be 
the  results  of  incorrect  diet  and  mode  of  living,  and  occasionally  the 
results  of  trauma.  Thus  a  diet  consisting  principally  of  vege- 
tables, of  which  great  quantities  must  be  ingested,  may  distend  the 
intestinal  walls  very  much,  and  thus  favor  the  development  of  a 
typhlitis,  from  which  a  simple  perityphlitis  may  then  arise.  Peri- 
typhlitis has  been  observed  a  short  time  after  large  quantities  of 
hulls,  skins,  seeds,  or  kernels  were  swallowed.  I  have  observed  an 
attack  of  appendicitis  after  the  ingestion  of  two  pounds  of  grapes 
eaten  with  the  seeds. 

Fleischer  (/.  c.)  observed  one  case  recently  where  perityphlitis  set 
in  five  or  six  hours  after  an  excessive  quantity  of  Mandarin  oranges 
had  been  eaten ;  in  another  case  it  set  in  after  a  large  quantity  of 
gooseberries  had  been  eaten,  together  with  their  rough  skins. 

In  a  small  proportion  of  the  cases  the  typhlitis  is  a  result  of  a 
strong  irritation  of  the  mucous  membrane  of  the  cecum,  caused  by 
thickened,  hardened  feces,  more  rarely  by  gall-stones,  genuine  en- 
teroliths, and  foreign  bodies. 

Both  typhlitis  and  appendicitis  are  caused  more  rarely  by  infec- 
tious processes  combined  with  the  formation  of  ulcers,  such  as  intes- 
tinal tuberculosis,  typhus,  syphilis,  dysentery,  diphtheria,  actinomy- 
cosis (Lang  and  Rauson),  and  also  by  cancer.  The  mucosa  in  the 
immediate  neighborhood  of  these  ulcers,  which  sometimes  are  con- 
fined to  the  cecum,  is  in  a  state  of  catarrhal  inflammation.  The 
conditions  for  the  development  both  of  a  simple  catarrhal,  as  well 
as  of  a  suppurative,  inflammation  are  more  favorable  in  the  appendix 
than  in  the  cecum. 

The  vermiform  process  is  a  natural  culture-tube  for  bacteria — a 
long,  hollow  appendage  of  varying  length,  which  at  one  end  opens 
into  the  cecum  and  is  closed  at  the  other  end.  In  former  times  it  was 
assumed  that  it  furnished  an  oil  which  lubricated  the  intestinal  mucosa 
and  rendered  the  peristalsis  of  the  organ  easier.  Its  length  is  about 
eight  or  nine  centimeters;  in  some  persons,  however,  it  may  be  from 
twelve  to  twenty  centimeters.  Thus  the  discrepancy  between  length 
and  lumen,  which  is  considerable  even  under  normal  conditions,  is 
considerably  increased.      The  mouth  of  the  appendix — that  is,  the 
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beginning  of  its  lumen — is  also  its  narrowest  point.  At  this  place 
there  is  often  a  fold  of  mucous  membrane  of  varying  size  (the  valve 
of  Gerlach).  The  existence  of  this  valve  has  been  denied  by  Clado, 
and  Lefforgue  found  it  only  twice  in  200  cadavers.  (See  "Anatomy 
of  the  Vermiform  Process,"  by  John  B.  Deaver,  "Treatise  on  Ap- 
pendicitis," p.  29.)  This  renders  it  more  difficult  for  the  contents  of 
the  intestine  to  enter,  but  after  the  entrance  has  been  effected,  it  favors 
a  retention  and  thickening  of  the  feces  in  the  appendix.    The  mucous 
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Fig.  2. — Ileocecal  Valve,  Opening  of  Appendix. — {From  dissection  in  Anatomical  Labora- 
tory of  the  University  of  Maryland.) 


membrane  of  the  latter  has  a  plentiful  supply  of  solitary  glands  and 
glands  of  Lieberkuhn,  and  is  a  direct  continuation  of  that  of  the 
cecum,  so  that  catarrhal  inflammations  may  extend  in  either  direc- 
tion very  easily. 

The  great  amount  of  adenoid  tissue  which  the  cecum  possesses 
in  common  with  the  tonsils  has  been  emphasized  by  American 
authors  in  more  recent  times  (Deaver,  Bland,  McBurney,  Lutton,  A. 
O.  J.  Kelly,  Ransohoff,  Watney).  A  number  of  these  authors  asso- 
ciate this  adenoid  tissue  with  the  very  frequent  diseased  condition  of 
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the  appendix.  According  to  the  investigations  of  Stohr  and  Ribbert, 
this  adenoid  tissue  seems  to  be  very  susceptible  to  infections  in  the 
direction  from  the  mucous  membrane.  The  physiological  transmigra- 
tion of  the  leukocytes  toward  the  free  surface  of  the  mucous  mem- 
brane is  well  known,  and  there  is  no  reason  why  bacteria  should  not 
be  able  to  pass  through  the  tissue  and  the  covering  epithelial  layers, 
after  minute  breaks  have  opened  the  way  for  them.  Whether  bac- 
teria may  pass  the  intestinal  mucosa  under  perfectly  normal  condi- 
tions is  a  moot  point.  Bacteria  participate  in  the  development  of 
catarrhal  appendicitis  and  of  peri-appendicitis,  which  starts  there- 
from. This  is  indicated  by  a  number  of  observations,  particularly 
those  of  Sandberg.  In  cross-sections  of  the  walls  of  a  vermiform 
process  which  was  changed  only  catarrhally,  he  detected  numer- 
ous bacilli  in  the  lymph-passages  (Helferich). 

The  appendix  is  for  the  most  part  covered  with  peritoneum. 
Next  to  this  peritoneal  covering  it  has  a  muscular  layer  which 
gives  it  a  limited  contractility  and  a  capacity  for  emptying  its 
contents  into  the  cecum  by  means  of  peristaltic  contractions.  If 
the  appendix  is  veiy  long,  these  contractions  may  not  be  strong 
enough  to  expel  the  feces,  especially  if  the  contents  are  very  much 
condensed,  nor  can  they  expel  the  foreign  bodies  which  have  made 
their  way  into  the  appendix.  This  explains  why  coproliths  are  so 
often  found  even  in  the  unchanged  vermiform  process,  playing,  no 
doubt,  a  very  important  role  in  the  etiology  of  the  catarrhal  and 
suppurative  inflammation  of  the  same.  In  400  necropsies  in  which 
there  was  no  evidence  of  perityphlitis,  Ribbert  found  coproliths  in 
38  cases — about  10  per  cent.  It  is  apparent  that  on  account  of  the 
peculiar  structure  of  the  appendix  and  of  its  inlet  into  the  cecum 
the  conditions  are  extraordinarily  favorable  for  a  stagnation  and 
condensation  of  the  feces,  and  also  for  the  entrance  of  larger  para- 
sites, foreign  bodies,  and  putrefactive  bacteria  from  the  cecum, 
which  is  ordinarily  rich  in  parasitic  fauna  and  flora.  All  these  may 
cause  great  irritation  of  the  mucous  membrane.  If  this  has 
caused  a  catarrh,  a  restitution  to  a  normal  estate  in  many  cases  is 
prevented  by  retention  of  inflammatory  products  and  bacteria  within 
the  vermiform  process,  which  has  its  explanation  in  the  anatomical 
condition  of  the  appendix.  Since  the  mouth  of  the  appendix 
is  the  narrowest  part  of  its  lumen,  swelling  of  the  mucous  mem- 
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brane  and  of  the  Gerlach  valve  may  easily  cause  a  stenosis,  or  even 
a  complete  closure,  analogous  to  the  closure  of  the  common  gall- 
duct  in  duodenal  catarrh.  The  histological  appearance  of  the  in- 
fected appendix  showing  the  interstitial  exudate  compression  has 
been  studied  by  Robert  T.  Morris,  and  pictured  in  his  "  Lectures 
on  Appendicitis  "  (p.  17),  and  also  by  Herbert  P.  Hawkins  ("Dis- 
eases of  the  Vermiform  Appendix,"  pp.  25  and  28,  ''Histology 
of  Catarrhal  Appendicitis").      If  there  is  an  absolute  occlusion,  a 
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Fig.  3. — Ascending  and  Descending  Colon,  Sigmoid  Flexcre. — (From  dissection  in  Ana- 
tomical Laboratory  of  the  University  of  Maryland.) 


very  abundant  secretion  accumulates  in  the  vermiform  process, 
which  is  readily  decomposed  in  the  presence  of  numerous  putrefac- 
tive bacteria.  The  walls  of  the  appendix  are  excessively  distended, 
and  the  mucous  membrane  is  strongly  irritated,  both  mechanically 
and  chemically.  Curiously  enough,  the  very  short  mesenteriolum 
of  the  appendix  favors  a  partial  retention  of  the  secretion,  though 
the  mouth  of  the  appendix  is  still  permeable,  inasmuch  as  it  causes 
a  kinking  when  the  vermiform  process  is  distended. 


30  CYST    FORMATION. 

The  appendix  occasionally  contains  hard  fecal  fragments  which 
sometimes  inclose  hairs  from  the  face  or  head,  bristles  from  tooth- 
brushes (Edebohls,  /.  c,  Gerhardt,  Eichhorst),  or  ascarides'  eggs 
(Klebs),  which  often  rapidly  increase  in  size  as  a  result  of  the  depo- 
sition of  mucus  on  the  outside  of  the  concretion  (Ribbert),  and 
thereby  exert  a  greater  pressure  upon  the  mucous  membrane  and 
the  adjacent  layers.  The  effect  of  this  pressure  is  the  more  injuri- 
ous since  the  mucous  membrane  is  already  altered  by  inflammatory 
changes.  If  necrosis  sets  in  and  ulcers  are  formed,  these  may 
extend  down  to  the  serosa  and  cause  a  circumscribed  fibrinous  or  a 
serofibrinous  peritonitis.  This  may  lead  to  the  formation  of  various 
adhesions  and  agglutinations  of  the  appendix  with  the  cecum,  with 
other  portions  of  the  intestines,  and  with  the  anterior  abdominal  wall. 
But  even  without  this  ulceration  the  inflammation  of  the  mucosa 
may  extend  continuously  to  the  serosa  of  the  appendix  and  thence 
to  the  peritoneal  covering  of  the  cecum.  Catarrhal  ulcers  located 
near  the  opening  of  the  vermiform  process  into  the  cecum  (such 
ulcers  not  accompanied  by  the  formation  of  coproliths  have  been 
observed  fairly  often  in  simple  appendicitis)  may  cause  a  permanent 
stenosis  of  the  appendicular  lumen  or  even  an  entire  occlusion  after 
healing.  If  the  latter  is  the  case,  the  secretion  may  be  collected 
in  such  quantities  that  a  dropsical  distention  of  the  vermiform  pro- 
cess ensues,  which  may  assume  enormous  proportions  and  finally 
present  every  appearance  of  a  cyst  (A.  O.  J.  Kelly,  in  Deaver's 
"Appendicitis,"  second  edition,  p.  83,  also  described  by  Gruber, 
Hawkins,  Shoemaker,  Coats).  Retention  cysts  of  the  appendix 
have  been  described  by  Mayland  and  Sonnenburg  (see  Edebohls, 
"Medical  Record,"  November  25,  1899,  p.  774).  Ribbert  has 
observed  this  cyst  formation  several  times,  and  Guttman  describes 
a  case  where  the  appendix  attained  a  length  of  fourteen,  and  a  cir- 
cumference of  twenty-one  centimeters.  If,  therefore,  from  any  reason 
an  acute  catarrhal  inflammation  of  the  appendix  has  developed,  we 
can  easily  understand  why  it  thus  frequently  becomes  chronic,  and 
why  its  final  cure  is,  in  any  case,  delayed  considerably  by  acute 
recrudescence  and  relapses.  Therefore  we  need  not  be  surprised 
when  simple  appendicitis,  just  as  typhlitis,  causes  an  atrophy  of  the 
mucous  membrane  much  more  frequently  than  is  observed  in 
catarrhs  of  other  sections  of  the  intestines.      If  the  mouth  of  the 
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appendix  is  not  permanently  closed,  and  if  the  pressure  within  its 
lumen  reaches  a  considerable  degree,  its  contents  are  emptied  into 
the  cecum.  If,  then,  the  walls  of  the  appendix  lie  close  together, 
its  obliteration  is  favored  by  the  desquamation  of  the  epithelial  cov- 
ering of  the  mucosa,  which  is  extensively  diseased  by  the  inflamma- 
tion. The  observations  of  Ribbert  and  others  as  to  the  great  fre- 
quency of  obliteration  in  old  age  is  explained  by  Sonnenburg  and 
others  as  a  spontaneous  cure  of  an  appendicitis.  Ribbert,  however, 
considers  this  to  be  a  process  of  involution,  just  as  the  atrophy  of 
the  mucosa — a  theory  which  corresponds  to  the  conception  of  the 
vermiform  appendix  as  a  degenerated  or  rudimentary  organ.  If 
the  infectious  causes  of  tuberculosis,  typhus,  dysentery,  syphilis, 
or  actinomycosis  gain  entrance  into  the  appendix  when  it  is  catar- 
rhally  changed,  they  often  find  favorable  conditions  there  for  their 
invasion  and  propagation.  The  anatomical  and  pathological  char- 
acteristics of  the  appendix  and  cecum  sufficiently  explain  why  ulcers 
of  these  types  are  found  at  autopsies  confined  to  these  regions  ex- 
clusively. 

Simple  appendicitis  and  typhlitis  are  observed  much  oftener  in 
men  than  in  women,  because  the  intestines  of  the  former  are 
exposed  to  more  injurious  influences  as  a  result  of  faulty  diet  and 
manner  of  living.  There  is  another  explanation  for  this — viz.,  the 
fact  that  females  are  supposed  to  have  a  greater  blood  supply  than 
males,  both  in  actual  quantity  and  in  proportion  to  the  size  of  the 
appendices  in  the  two  sexes.  Clado  has  described  a  fold  of  peri- 
toneum extending  from  the  appendix  to  the  ovary,  the  appendiculo- 
ovarian  ligament,  which  carries  a  blood-vessel  to  the  appendix. 
This,  together  with  the  fact  that  the  appendix  of  the  female  is 
smaller  than  that  of  the  male,  may  account  for  the  comparatively 
small  percentage  of  attacks  among  women  and  girls  (Deaver,  "A 
Treatise  on  Appendicitis,"  p.  33). 

The  following  table  *  shows  the  ages  in  the  statistics  of  Matter- 
stock  (474),  Fitz  (228),  Sonnenburg  (130),  and  Xothnagel  (130").+ 
comprising  altogether  962  cases  of  appendicitis,  and  showing  that 
the  disease  is  most  frequent  between  the  tenth  and  thirtieth  y 

*  Quoted  from  Nothnagel  ("Erkrank.  d.  Darms.,"  p.  622V 
tin  one  of  Xothnagel' s  and  7  of  Sonnenburg' s  cases,  no  statement  concerr..:  g 
age  was  made. 
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of  life.  After  the  thirtieth  the  frequency  of  the  disease  rapidly 
decreases,  and  it  is  rare  after  the  fortieth  year.  This  is  a  valuable 
factor  for  differential  diagnosis  from  intestinal  carcinoma  : 

Matter-  Sonnen-       Noth- 

stock.  fltz.  burg.  nagel. 

474  228  13°  13° 

o  to  io  years, 46  22  14  I 

11  "  20     "        143  86  33  44 

21  "  30     "        158  65  43  57 

31  "  40     "        72  34  15  H 

41  "  50     "        .    .        3°  8  II  7 

51  "  60     "        18  11  2  4 

61  "  70    "       5  i  4  2 

71  "  80    "       2  1  1 

This  disease,  according  to  this  table,  occurs  in  all  ages,  but  is 
found  most  frequently  in  middle  age  (sixteen  to  thirty-five).  It  is 
not  so  rare  in  children  as  was  formerly  supposed.  About  1 5  per 
cent,  of  all  cases  occur  in  persons  under  fifteen  years.  The  youngest 
patient  afflicted  with  typhlitis  and  appendicitis  was  a  female  child 
of  twenty-two  months  ;  the  oldest,  a  laborer  aged  sixty-eight  years. 
That  it  is  so  rare  in  advanced  age  is  satisfactorily  explained  by 
Ribbert's  investigations,  giving  the  evidence  that  the  obliteration  of 
the  vermiform  appendix  can  be  found  more  frequently  in  old  age  than 
in  youth  and  middle  age.  The  obliteration  naturally  prevents 
the  entrance  of  disease  excitants  into  the  appendix.  Catarrhal 
appendicitis  causes  no  marked  disease  symptoms  so  long  as  the 
pathological  process  is  confined  to  the  mucous  membrane.  They 
can  be  distinctly  recognized  only  when  the  inflammatory  process 
spreads  to  the  peritoneum  and  the  characteristic  symptoms  of  peri- 
typhlitis appear.  These  consist  of  more  or  less  violent  pains  in  the 
right  ileocecal  region  which  are  increased  by  pressure.  A  tumor 
which  is  sensitive  to  pressure  may  often  be  detected  in  this  region, 
especially  in  those  rare  cases  in  which  the  typhlitis  was  the  starting- 
point  of  the  perityphlitis.  This  tumor  is  caused  by  the  fecal  ac- 
cumulation, by  the  inflammatory  thickening  of  the  wall  of  the 
cecum  and  of  the  appendix,  by  fibrinous,  and  sometimes  also  by 
a  serous  exudation  in  the  neighborhood  of  these  parts  of  the  intes- 
tines. In  simple  appendicitis  the  tumor  is  much  smaller  or  may 
even  be  entirely  wanting.      In    1894  Edebohls  published  a  method 
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of  palpation  of  the  vermiform  appendix  which  placed  the  practi- 
tioner in  a  position  to  diagnose  clearly  almost  every  case  of  chronic 
and  many  cases  of  acute  appendicitis  ("  Amer.  Jour,  of  the  Med. 
Sci.,"  1 894,  new  series,  vol.  evil,  p.  487).  Usually  both  diseases  result 
favorably  if  the  treatment  is  rational  and  the  patients  conduct  them- 
selves properly.  The  pains  soon  cease,  and  the  tumor  in  the  right 
ileocecal  region  usually  disappears  rapidly,  unless  it  is  conditioned 
by  dropsy  or  cyst  formation  in  the  vermiform  process.  The  serous 
exudations  may  be  absorbed  very  quickly,  and  then  the  cure  is  com- 
plete. If,  as  a  result  of  perityphlitis,  adhesions  of  the  appendix  to 
the  cecum  have  set  in,  or  to  other  sections  of  the  intestine,  or  to  the 
front  abdominal  wall,  they  may  cause  frequent  relapses. 

I  am  speaking  here  only  of  acute  simple  catarrhal  appendicitis ; 
the  graver  forms  of  the  disease  are  considered  in  a  separate  section. 

Pathological  Anatomy. 

The  anatomical  changes  found  in  simple  typhlitis  and  appendicitis 
are  identical  with  those  of  catarrhs  of  other  intestinal  sections  (see 
chapter  on  Enteritis).  In  the  same  way  they  may  be  accompanied 
by  follicular  and  catarrhal  ulcers.  These  extend  downward,  and 
may  cause  a  circumscribed  agglutinative  peritonitis  if  they  reach  the 
intestinal  serosa.  It  is  only  exceptionally  that  catarrhal  ulcers 
extend  downward  in  the  cecum  so  rapidly  that  there  is  not  suffi- 
cient time  for  the  formation  of  firm  adhesions  between  the  base  of 
the  ulcer  and  the  serosa  of  other  sections  of  the  intestine.  In  cases 
where  the  serosa  is  perforated  the  intestinal  contents  are  emptied 
in  the  neighborhood  of  the  cecum,  causing  a  circumscribed  suppu- 
rative inflammation  of  the  peritoneum  and  usually  also  of  the  retro- 
cecal extraperitoneal  connective  tissue.  General  suppurative  peri- 
tonitis, which  is  rapidly  fatal,  occurs  but  rarely.  The  process 
may  also  spread  to  the  peritoneal  covering  in  simple  typhlitis  and 
appendicitis,  even  if  there  is  no  ulceration,  if  the  disease  lasts  long 
enough.  Sonnenburg,  who  has  performed  operations  in  a  large 
number  of  cases  of  simple  appendicitis  and  peri -appendicitis,  and 
thus  gained  an  insight  into  the  anatomical  changes  which  are  at  the 
basis  of  the  nonsuppurative  perityphlitis,  states  that  the  inflamma- 
tion is  confined  to  the  mucous  membrane  alone  in  the  less  severe 
cases  of  appendicitis  only.  These  changes  vary  within  wide  limits. 
"— 3 
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They  may  consist  of:  (i)  Slight  changes  in  the  appendix  itself,  but 
numerous  agglutinations  of  the  same  with  the  intestines  and  neigh- 
boring organs  ;  (2)  changes  of  the  appendix, — hypertrophies,  kink- 
ings,  engorgements, — but  at  the  same  time  hardly  any  symptoms  of 
an  adhesive  peritonitis ;  (3)  very  great  changes  both  in  the  appendix 
— formation  of  empyemas  and  coprostasis — and  in  its  surroundings. 
Four  varieties  of  the  disease  may  be  distinguished  pathologically  : 

1.  Endo-appendicitis,  in  which  there  is  more  or  less  inflamma- 
tion of  the  mucous  membrane  and  submucosa. 

2.  Parietal  appendicitis,  in  which  the  inflammation  attacks  the 
interstitial  or  intermuscular  tissue  of  the  body  of  the  appendix. 

3.  Peri-appendicitis,  in  which  the  inflammation  attacks  the 
serous  covering  of  the  appendix,  being  limited  by  adhesions  to  that 
portion  of  the  peritoneum  between  the  appendix  and  the  serous 
surfaces  immediately  adjoining. 

4.-  Para-appendicitis,  in  which  the  inflammation  attacks  the 
tissues  in  relation  with  the  appendix.  In  the  last  stage  we  find  pus- 
formation  either  localized  by  the  limiting  adhesions  formed  during 
the  third  stage,  or  general  involvement  of  the  peritoneum,  etc. 

The  relation  of  the  vermiform  process  to  the  cecum,  Poupart's 
ligament,  and  the  termination  of  the  ileum  are  well  illustrated  in  the 
plates  accompanying  this  chapter,  taken  from  Deaver's  work  on 
."  Appendicitis,"  Plates  I  to  IV,  and  by  their  aid  the  extension  of  the 
appendix  inflammation  becomes  more  intelligible. 

It  must  be  remembered  that  these  stages  are  not  marked  by  dis- 
tinct lines  of  separation,  because  any  one  of  them  may  be  absent 
as  a  distinct  stage,  or,  again,  they  may  so  merge  into  one  another 
that  it  is  impossible  to  distinguish  between  them  (Deaver,  /.  c,  p.  45). 

The  last-mentioned  changes  are  found  in  those  cases  which, 
according  to  Sonnenburg,  form  the  transition  of  the  severe  form  of 
the  disease — the  suppurative  perforative  appendicitis.  They  certainly 
are  connected  more  closely  with  the  latter  than  with  simple  appen- 
dicitis, and  should,  therefore,  be  separated  from  it.  It  is  still  an 
open  question  whether  serofibrinous  exudations  (Deaver,  Roux, 
Sonnenburg,  and  others)  or  transudations  (Fowler)  are  present  in 
those  cases  in  which  a  serous  liquid  is  removed  by  an  operation  or 
by  puncture. 

Dr.  J.  M.  Van  Cott,  Jr.,  in  George  R.  Fowler's  "  Treatise  on 
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Appendicitis,"  page  92,  like  Clado  (cited  in  the  preceding),  explains 
the  comparative  immunity  of  women  from  appendicitis  by  an  addi- 
tional blood  supply  which,  in  the  female  sex,  is  found  in  the  appen- 
diculo-ovarian  ligament,  and  which  carries  an  artery  to  the  appendix. 
The  circulation  of  the  appendix  is  practically  a  terminal  one.  By 
far  the  most  of  the  blood  entering  it  passes  through  a  single  branch 
of  the  mesenteric  artery.  There  is  but  a  slight  collateral  circula- 
tion, derived  from  continuity  with  the  structure  of  the  head  of  the 
colon.  Van  Cott,  in  examining  thirteen  specimens  sent  to  him  by 
Dr.  Fowler,  claimed  to  have  found  the  presence  of  some  form  of 
obstruction  of  the  blood  current  in  the  meso-appendicial  vessels. 
There  was  a  para-,  a  peri-,  or  an  endovasculitis  or  organized  throm- 
bus, "conditions  which  must,  in  the  nature  of  the  case,  have  long  pre- 
ceded the  intense  small  round-cell  infiltration,  coagulation  necrosis, 
and  purulent  foci  present  in  the  walls  of  the  appendices  themselves." 
In  several  cases,  also,  a  distinct  chronic,  interstitial  neuritis  super- 
vened ;  in  some  the  hyperplastic  connective-tissue  proliferation 
in  the  perineurium  was  so  abundant  as  to  have  caused  extensive 
atrophy  of  the  nerve-fiber.  Accordingly  Van  Cott  concludes  that 
the  real  cause  of  the  locus  minoris  resistentiae  which  admits  of  bac- 
terial infection  of  the  appendix  must  be  sought  primarily  not  in  a 
trauma  of  the  mucosa,  but  rather  in  trophic  disturbance  of  the 
appendix,  resulting  from  :  (i)  Chronic  vascular  lesions  caused  by 
torsion  of  the  vessels  of  the  appendix  and  its  mesentery,  induced  by 
great  mobility  of  the  appendix  ;  (2)  chronic  nervous  lesions  ;  (3)  both 
together.  According  to  this  writer  it  follows  that  ulcerative  processes 
in  the  appendix,  while  they  may  be  increased  by  bacterial  invasion, 
may,  nevertheless,  owe  their  origin  to  trophic  conditions,  so  that  it 
must  always  be  difficult  to  prove  that  a  given  ulcerative  process  in 
the  appendix  is  due  to  bacterial  invasion  primarily.  The  source  of 
the  trophic  disturbance  lies  in  a  progressive  hyperplasia  of  the  coats 
of  the  appendix,  probably  due  to  repeated  or  continuous  hyperemia 
or  chronic  stasis,  conditions  which  must  eventually  result  in  vascu- 
lar and  nervous  lesions,  described  by  Van  Cott. 

These  investigations  of  Van  Cott  were  repeated  and  worked  over 
critically  by  Robert  Breuer,  on  the  instigation  of  Nothnagel  (/.  c,  p. 
631).  Breuer  could  not  arrive  at  any  definite  results  concerning  the 
blood  supply  in  the  appendiculo-ovarian  ligament  by  which  Van  Cott 
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explains  the  comparative  immunity  of  females  from  appendicitis. 
He  also  took  exception  to  the  description  of  the  circulation  of  the 
appendix  as  a  terminal  circulation,  and  could  not  find  vascular 
changes  of  that  regularity  and  extent  as  were  described  by  Van 
Cott.  The  inflammatory  alterations  in  the  vessel,  in  the  cases  of 
Breuer  and  Nothnagel,  did  not  exceed  those  which  are  usually 
observed  in  connection  with  acute  inflammation.  Above  all,  they 
could  not  gain  the  impression  that  the  vasculitis  had  long  preceded 
the  other  inflammatory  phenomena.  Breuer  admits  that  the  circula- 
tion of  the  appendix  is  not  so  abundant  nor  so  constant  as  that  of 
other  parts  of  the  intestine,  and  admits  also  the  liability  to  occlusion 
of  the  appendicular  artery.  He  also  studied  the  changes  in  the  nerves 
in  all  his  cases,  staining  them  by  Marchi's  method,  to  detect  the 
finer  alterations;  but  here,  as  well  as  in  the  vessels,  he  could  find  no 
evidences  which  could  be  interpreted  as  causes  of  the  appendicitis 
in  the  sense  of  Van  Cott.  Breuer  examined  thirty  appendices  re- 
moved partially  by  operation  and  partially  from  the  cadaver. 

Nothnagel  considers  the  two  principal  causes  of  appendicitis  to  be 
the  deleterious  influence  of  bacteria,  and  coprostasis  or  coproliths. 
The  illustrations  given  by  Van  Cott  certainly  bear  out  the  conclusions 
he  arrives  at  to  a  large  extent.  I  have  carefully  studied  the  vermi- 
form appendix  from  ten  cases  of  appendicitis,  by  serial  sections,  and 
in  two  of  them  which  presented  small  abscesses  in  the  terminal  end 
of  the  appendix  there  was  comparatively  little  invasion  of  the  ap- 
pendicular tissues  by  bacteria,  but  there  were  evidences  of  diffuse 
endarteritis  and  phlebitis,  apparently  of  long  standing.  A  number 
of  the  nerve-fibers  in  the  wall  of  the  appendix  presented  the  evi- 
dences of  complete  atrophy.  So  in  the  present  light  of  the  sub- 
ject I  am  not  able  to  decide  between  the  investigations  of  Breuer 
and  Van  Cott.  Much  future  histological  study  of  the  diseased 
appendix  is  required  for  this  purpose.  But  Van  Cott  deserves  much 
credit  for  calling  attention  to  other  possible  pathogenetic  factors 
in  addition  to  bacteria  and  coproliths. 

A  most  scholarly  contribution  to  the  pathology  of  appendicitis 
will  be  found  in  the  third  edition  of  Deaver's  "  Treatise  on  Appen- 
dicitis." The  article  in  question  is  from  the  pen  of  Dr.  A.  O.  J. 
Kelly,  and  enters  very  thoroughly  into  the  questions  I  have  con- 
sidered in  the  preceding.     He  has  studied  577  appendices  removed 
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by  operation  ;  9  of  these  were  removed  from  persons  who  presented 
no  clinical  symptoms  of  appendicitis,  but  who  were  operated  upon 
for  some  other  condition,  the  appendix  being  removed  at  the  same 
time;  21  of  these  appendices  were  not  examined  microscopically; 
of  the  547  remaining,  239  were  cases  of  acute  and  305  of  chronic 
appendicitis  ;  2  were  instances  of  primary  sarcoma,  and  1  of  endo- 
thelioma. A.  O.  J.  Kelly  does  not  consider  that  the  alterations 
in  the  nerve  supply  in  the  appendix  are  of  such  great  importance 
as  has  been  suggested  by  Van  Cott.  He  concedes  a  significant 
place  in  the  pathogenesis  to  partial  or  complete  obstruction  of  the 
blood-vessels  as  a  result  of  angulations,  torsions,  adhesions,  etc. 
The  increase  in  the  virulence  of  the  bacteria  normally  present  in 
the  intestine  is  ascribed  to  interference  with  thorough  drainage  of 
the  appendix,  when  the  lumen  is  constricted,  compressed,  or  ob- 
structed, or  when  the  appendix  is  so  situated  that  it  is  a  physiolog- 
ical impossibility  for  it  to  be  emptied,  or  the  outlet  has  become 
occluded  from  swelling  of  the  mucous  membrane.  Appendicular 
calculi  are  looked  upon  as  a  result,  rather  than  a  cause,  of  an  attack 
of  appendicitis.  When  once  formed,  they  may  act  by  occluding 
the  lumen  of  the  organ  and  prevent  drainage,  and  also  by  inducing 
passive  congestion  in  the  portion  of  the  appendix  distal  to  their 
location.  The  efforts  of  peristalsis  to  expel  the  calculus  may 
cause  erosions  of  the  mucosa  and  open  up  the  way  for  the  bacteria, 
thus  determining  a  perforation.  They  are  also  an  important  factor 
in  the  production  of  chronic  recurring  appendicitis,  provoking  the 
acute  exacerbations  in  this  condition.  The  experiments  of  Dieula- 
foy,  Frazier,  Roger,  Josue,  and  Roux  are  quoted  as  indicating  the 
increase  in  the  virulence  of  the  colon  bacillus  in  the  appendix  when 
its  lumen  is  occluded.  The  consequent  retention,  stagnation,  and 
putrefaction  of  the  contents  of  the  appendix  favor  destruction  of 
the  mucosa  by  the  toxins  formed,  as  well  as  by  mechanical  pres- 
sure. A.  O.  J.  Kelly,  therefore,  agrees  with  the  view  which 
assigns  to  appendicitis  a  complex  pathogenesis  in  which  abnormali- 
ties in  anatomical  structure,  physiological  function,  and  bacterial 
activity  alternate  and  combine  in  a  most  variable  manner. 

Appendicial  Coproliths. — Since  coproliths  are  often  found  in 
the  appendix  in  peri-  and  para-appendicitis,  an  important  role  has 
been  ascribed  to  them  in  recent  times  in  the  etiology  of  these  condi- 
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tions.  I  do  not  deny  that  coproliths  may  irritate  and  thus  inflame 
the  mucous  membrane  by  exerting  a  pressure  upon  it  and  the  intesti- 
nal wall.  Their  importance,  however,  should  not  be  exaggerated, 
because  coproliths  have  often  been  found  in  an  entirely  unchanged 
appendix  by  both  American  and  European  surgeons  and  especially 
by  the  pathologist  Ribbert.  Personally  I  have  frequently  found  copro- 
liths at  autopsies  in  the  normal  appendix.  On  the  other  hand,  they 
may  often  contribute  to  the  aggravation  of  an  already  existing  catar- 
rhal or  suppurative  appendicitis,  and  render  a  perforation  of  the  intes- 
tine easier  by  exerting  pressure  upon  it  and  the  ulcers.  Talamon 
(' Enterolithes  ou  Calculs  Appendiculaires")  assumed  that  these 
coproliths  were  formed  in  the  cecum  and  then  got  into  the  vermiform 
appendix  ("La  colique  Appendiculaire,"  etc.,  1900,  p.  45).  At  pre- 
sent, however,  most  authors  think  that  they  are  formed  in  the  appen- 
dix itself.      Talamon  distinguished  four  varieties  of  foreign  bodies : 

1.  Foreign  bodies  properly  speaking,  coming  from  the  exterior 
through  the  diet. 

2.  Small  concretions  of  fecal  matter  found  in  the  appendix  or 
derived  from  the  cecum. 

3.  Appendicular  calculi  or  enteroliths. 

4.  Scybala. 

There  is  no  doubt  that  small  foreign  bodies,  gall-stones,  and 
parasites  may  penetrate  into  the  appendix  from  the  cecum  and 
cause  an  inflammation  therein.  If  the  specific  disease  excitants  of 
tuberculosis,  dysentery,  typhus,  or  actinomycosis  get  into  it  or  into 
the  cecum,  they  may,  under  favorable  conditions,  cause  an  inflam- 
mation resulting  in  ulceration.  This  inflammation  sometimes  is 
confined  to  these  sections  alone.  The  former  opinion,  that  cherry- 
and  date-stones  often  get  into  the  appendix  and  cause  inflammation 
(Talamon,  /.  c.,p.  12),  has  not  been  confirmed  by  recent  investiga- 
tions. According  to  Biermer's  and  Bossard's  statements,  it  is  en- 
tirely impossible  or  very  difficult  to  force  cherry-stones  into  the 
vermiform  process  at  autopsy.  The  roundish  formations  found  in 
it  usually  consist  of  hardened  feces.  If  smaller  foreign  bodies  get 
into  the  appendix,  they  may  facilitate  the  formation  of  coproliths, 
for  they  constitute  a  nucleus  for  collecting  the  feces  around  them- 
selves. That  the  anatomical  appearance  of  the  simple  typhlitis  and 
appendicitis    usually  is   identical  with  that  of  chronic   catarrh    can 


Plate  4. 


Subcecal  Fossa.— (Heaver  ) 


SYMPTOMS    OF    APPENDICITIS.  45 

easily  be  understood  from  what  has  already  been  said  concerning 
the  pathology  of  enteritis.  We  can  also  understand  why  acute 
aggravations  of  chronic  appendicitis  and  perityphlitis  may  often  set 
in.  The  more  frequent  atrophy  of  the  mucosa  resulting  from  these 
conditions  is  explained  by  the  longer  duration  and  severer  character 
of  the  inflammation. 

Symptomatology. 

In  the  chapter  on  Intestinal  Ulcers  I  described  necropsies  on 
cases  of  cecal  ulcerations  that  had  given  no  symptoms  during  life. 
From  this  we  may  conclude  that  catarrhal  appendicitis  and  typhlitis 
may  cause  no  pregnant  symptoms.  The  constipation  which  is  fre- 
quently observed  in  the  former  may  be  caused  by  numerous  other  dis- 
eased conditions.  Diarrhea  is  not  as  often  observed  as  constipation. 
We  may  suspect  a  typhlitis  only  when  persistent  constipation  alter- 
nates with  diarrhea,  when  a  fecal  accumulation  may  be  detected  by 
palpation  in  the  right  ileocecal  region,  and  when  the  patients  complain 
of  distention,  pressure,  and  fullness  in  this  region.  On  the  other 
hand,  simple  uncomplicated  appendicitis  usually  proceeds  without 
any  symptoms.  In  itself  it  does  not  cause  constipation.  Even  in 
those  cases  in  which  the  inflammation  spreads  from  the  mucosa  of 
the  appendix  or  the  cecum  to  the  peritoneum  its  extension  outward, 
through  the  layers  of  the  intestinal  wall,  may  be  so  gradual  and 
slow  that  the  beginning  of  the  perityphlitis  may  escape  detection 
and  may  not  be  noticed  until  an  aggravation  of  the  circumscribed 
peritonitis  is  caused  by  the  action  of  the  new  pernicious  agencies. 
As  a  rule,  however,  the  spread  of  the  inflammation  to  the  peritoneum 
and  the  beginning  of  the  perityphlitis  cause  characteristic  disease 
symptoms.  These  consist  more  especially  of  more  or  less  violent 
pains,  which  are  intensified  by  pressure,  in  the  right  ileocecal  region. 

Fleischer  and  others  have  attempted  to  separate  the  clinical  signs 
of  perityphlitis  developing  from  simple  typhlitis  from  those  of  simple 
appendicitis  or  peri-appendicitis.  The  following  is  their  manner  of 
argument :  If  the  perityphlitis  is  the  result  of  a  simple  typhlitis, 
a  more  or  less  extensive  resistance  is  usually  felt  in  the  right  ileocecal 
region,  above  Poupart's  ligament.  The  latter  is  often  bulged  out  dis- 
tinctly, and  then  one  can  feel  a  cylindrical,  smooth,  and  nodular  tumor 
of  varying  size.      Sometimes,  not  always,  it  is  sharply  defined,  and 
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generally  it  is  also  sensitive  to  pressure.  The  skin  above  it  is  mov- 
able, but  the  tumor  itself  is  immovable.  The  formation  of  the  tumor 
is  caused  by  accumulations  of  feces  in  the  cecum,  by  an  inflamma- 
tory thickening  of  the  intestinal  walls,  by  fibrinous  stratifications, 
and  sometimes  also  by  a  serous  effusion  in  the  neighborhood  of  the 
cecum  and  the  appendix.  Sometimes  a  large  tumor  is  simulated 
by  several  intestinal  loops  if  they  are  agglutinated,  and  can  not 
escape  from  the  palpating  finger.  If  the  tumor  consists  principally 
of  feces,  it  may  usually  be  indented  by  the  finger.  If,  however, 
a  serous  exudation  or  transudation  exists  at  the  same  time,  and  is 
contained  within  a  closed  space  formed  by  agglutinations,  the  resist- 
ance is  firmer.  The  percussion  sound  over  it  is  often  dulled  or  dull 
tympanitic.  In  simple  appendicitis  and  peri -appendicitis  the  tumor 
is  smaller,  since  these  conditions  cause  no  constipation  in  them- 
selves. Under  such  conditions  the  tumor  may  even  be  entirely 
absent.  Those  cases  in  which  a  cystic  dropsy  of  the  appendix  or  a 
serous  exudation  in  its  neighborhood  has  developed  always  present 
a  palpable  tumor.  In  other  cases  where  the  tumor  is  entirely 
lacking,  a  marked  circumscribed  sensibility  toward  pressure  may 
often  be  discovered  at  the  juncture  of  the  appendix  with  the 
cecum  (McBurney's  point).  This  is  a  characteristic  symptom 
of  peri-appendicitis,  but  the  location  of  this  point  may  vary  con- 
siderably (McBurney,  "  New  York  Medical  Journal,"  vol.  1,  pp. 
676-684). 

This  effort  at  differentiating  the  forms  of  cecal  and  peri-appendi- 
ceal  induration  has  more  of  a  theoretical  than  a  practical  interest, 
because  of  the  exceedingly  rare  occurrence  of  primary  typhlitis  as 
compared  with  appendicitis. 

If  there  is  great  fecal  accumulation  in  the  cecum,  there  is  usu- 
ally a  large  amount  of  gas  collected  in  the  intestines.  The  latter 
may,  therefore,  force  the  diaphragm,  the  lungs,  and  the  heart 
upward  and  cause  moderate  dyspnea.  In  association  with  this  state 
there  is  also  retention  of  stool.  If  feces  pass  off,  they  come  from 
the  lower  sections  of  the  colon.  If  diarrhea  sets  in,  the  pains  are 
temporarily  intensified  by  the  rapid  peristalsis. 

Sometimes  the  symptoms  of  appendicitis  and  perityphlitis  are  pre- 
ceded by  gastric  symptoms,  such  as  eructation,  nausea,  vomiting,  loss 
of  appetite,  and  a  feeling  of  oppression  in  the  gastric  region.      Such 
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gastric  dyspepsia  is  actually  observed  if  the  diet  has  been  faulty — for 
instance,  if  large  amounts  of  indigestible  vegetables  have  been  eaten. 
If  these  symptoms  occur  a  short  time  after  this  dietetic  error  and 
a  few  hours  before  the  symptoms  of  appendicitis,  especially  if  the 
gastric  complaints  continue  for  some  time,  it  may  safely  be  assumed 
that  the  objectionable  diet  first  caused  an  acute  gastritis  and  perhaps 
duodenitis.  Thereafter,  these  conditions  probably  caused  an  in- 
crease in  the  inflammation  of  the  cecum,  which  was  present  before, 
to  be  sure,  without  giving  rise  to  symptoms.  This  inflammation 
may  then  have  spread  to  the  peritoneum.  But  it  is  very  improbable 
that  an  acute  catarrhal  inflammation  of  the  cecum  caused  by  dietetic 
errors  should  extend  in  a  few  hours  to  the  appendix  and  its  peritoneal 
covering.  If  the  gastric  disturbances  occur  simultaneously  with  the 
symptoms  of  perityphlitis  or  after  them,  they  are  probably  caused 
by  the  inflamed  cecum  reflexly.  If  coprostasis  has  caused  the 
cecum  to  become  entirely  impermeable,  symptoms  of  occlusion 
may  appear,  and  the  vomiting  of  fecal  masses  and  a  repulsive  fetor 
of  the  breath  become  evident.  These  signs  cease  if  the  co- 
prostasis is  relieved  by  purges  and  the  intestine  again  becomes 
permeable. 

Fever. — In  adults  fever  may  be  entirely  lacking.  If  it  does 
occur  at  the  beginning  of  appendicitis,  it  rarely  rises  above  ioo° 
F.,  and  usually  ceases  in  a  short  time.  Fever  is,  however,  often 
noticed  in  children,  since  they  respond  more  easily  to  an  inflamma- 
tion by  a  rise  in  the  body-temperature.  In  such  cases  it  rarely 
ever  decreases  until  the  inflammation  of  the  peritoneum  subsides. 
The  pulse  is  correspondingly  accelerated. 

In  suppurative  appendicitis  and  peri-appendicitis  the  fever  is  higher 
and  disturbances  in  the  general  health  are,  as  a  rule,  very  great.  In 
simple  typhlitis,  however,  they  are  very  slight.  The  tongue  has  a 
dirty,  yellowish-drab  coating,  and  the  breath  is  frequently  offensive, 
even  if  there  is  no  intestinal  occlusion.  Sometimes  the  patients  have 
a  persistent  singultus,  which  always  intensifies  the  pains  for  a  while. 
Thirst  is  increased,  and  appetite  is  often  absent.  If  there  is  a  per- 
manent coprostasis  in  the  cecum,  the  urine  contains  large  quantities 
of  indican,  due  to  increased  putrefaction. 

Simple  perityphlitis,  whether  starting  from  the  cecum,  or,  as  is 
the  case  in  90  or  more  per  cent,  of  the  cases,  from  the  appendix, 
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almost  always  proceeds  favorably  if  the  patients  conduct  themselves 
properly  and  receive  correct  treatment.  The  pains  in  the  right  ileo- 
cecal region  soon  decrease  and  finally  cease  altogether.  Then  the 
resistance  and  sensibility  to  pressure  in  this  region  usually  decrease 
more  or  less  rapidly  and  finally  disappear  entirely.  If  the  tumor 
consists  principally  of  accumulated  feces,  it  often  disappears  after  a 
few  copious  evacuations. 

The  serous  effusions  in  the  neighborhood  of  the  cecum  and  appen- 
dix may  rapidly  be  absorbed  again.  Sometimes,  however,  they  re- 
quire a  long  time  for  their  complete  resorption.  If  a  considerable 
dropsy  has  arisen  in  the  appendix  and  it  has  developed  into  a  cyst 
as  a  result  of  the  closure  of  its  opening  into  the  cecum,  the  tumor 
resulting  from  this  may  remain  for  a  long  time.  This  condition  is 
pictured  interestingly  in  George  R.  Fowler's  ''Treatise  on  Appen- 
dicitis." 

It  is,  in  my  experience,  exceptional  that  the  simple  catarrhal  in- 
flammations of  the  appendix  and  cecum  take  a  bad  turn.  This 
usually  occurs  only  when  the  inflammation  is  accompanied  by 
the  formation  of  ulcers.  One  of  these,  contrary  to  the  usual 
fashion,  may  extend  outward  through  the  serosa  so  rapidly  that 
the  perforation  occurs  before  a  sufficient  agglutination  has  set  in 
between  the  cecum  and  other  intestinal  sections  or  the  omentum. 
As  a  result,  the  contents  of  the  intestine  are  emptied  into  the 
neighborhood  of  the  cecum,  and  this  causes  a  suppurative,  cir- 
cumscribed peritonitis,  as  well  as  abscess  formation  in  the  retro- 
peritoneal, retrocecal  connective  tissue  (paratyphlitis),  or  possibly 
even  a  general  peritonitis,  which  would  soon  result  fatally.  Such 
cases,  however,  as  very  minutely  described  by  Deaver,  Murphy, 
Fowler,  and  Curschmann,  are  rare  in  comparison  with  the  great 
number  of  those  resulting  favorably.  Perityphlitis  may  cause 
great  anatomical  changes,  such  as  hypertrophies,  indurations  or 
thickenings,  kinkings  of  the  appendix,  adhesions  of  the  same 
with  the  cecum  and  with  the  omentum  or  other  intestinal  sec- 
tions, or  with  the  front  abdominal  wall.  These  may  decrease 
the  motility  of  the  adherent  intestines,  render  the  downward  pas- 
sage of  the  feces  and  chyme  more  difficult,  and  thus  favor  the 
occurrence  of  a  coprostasis  in  the  cecum  and  a  retention  of  the 
feces  and  the  secretion  in  the  appendix. 
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Relapses. 

In  this  way  relapses  may  easily  be  caused,  and  sometimes  even 
internal  incarcerations  of  the  intestines.  If  large  ulcers  have  been 
formed  as  a  result  of  typhlitis,  they  may  cause  an  intestinal  stenosis 
after  their  cicatrization.  Relapsing  Appendicitis  is  described  in  a 
separate  paragraph. 

Prognosis. 

If  we  except  the  rare  cases  mentioned  above,  the  prognosis  of 
simple  appendicitis,  typhlitis,  and  perityphlitis,  as  regards  life,  is 
favorable.  If,  however,  the  patient  is  advanced  in  years,  the  prog- 
nosis must  be  made  cautiously,  since  we  can  not  predict  whether  or 
not  the  perityphlitis  will  cause  greater  anatomical  changes  which 
may  lead  to  relapses.  We  must  also  consider  the  fact  that  the 
catarrhal  inflammation  of  the  cecum,  which  often  extends  to  the 
appendix,  and  also  simple  appendicitis  itself,  may  favor  the  develop- 
ment of  a  severe  suppurative  appendicitis  by  penetration  of  septic 
bacteria  through  the  intestinal  walls.  It  is  not  possible  to  determine 
clinically  whether  suppurative  appendicitis  is  always  developed  in 
the  basis  of  a  preexisting  catarrhal  inflammation,  or  whether  it  may 
not  at  once  start  up  by  unusual  combinations  of  grave  pathogenic 
factors,  from  a  comparatively  normal  mucosa.  In  the  article  on 
"Appendicitis"  in  the  third  edition  of  his  "Practice  of  Medicine," 
Osier  says  :  "  Recoveiy  is  the  rule.  Of  264  cases  at  St.  Thomas' 
Hospital,  190  recovered;  in  one  instance  the  appendix  was  re- 
moved; in  2  others  attempts  were  made  to  remove  it.  Surgeons 
claim  that  getting  well  in  these  cases  does  not  mean  much  ;  this  is 
an  unduly  dark  view." 

Diagnosis. 

Simple  uncomplicated  catarrhal  appendicitis  can  not  always  be 
diagnosed  as  such  with  certainty.  Only  when  the  inflammation  has 
extended  from  the  mucous  membrane  to  the  peritoneum,  and  when 
the  pregnant  symptoms  of  perityphlitis  appear,  are  these  conditions, 
as  a  rule,  recognizable.  It  will  always  be  safer  to  attribute  any  existing 
perityphlitis  to  an  extension  from  a  preexisting  appendicitis,  as  the 
statistics  indicate  that  this  will  be  correct  in  from  90  to  92  per  cent, 
of  the  cases.  We  can  assume  with  certainty  that  the  circumscribed 
11— 4 
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inflammation  of  the  peritoneum  was  caused  by  appendicitis,  espe- 
cially when  the  appearance  of  perityphlitis  occurs  suddenly  in 
the  midst  of  good  health,  without  having  been  preceded  or  accom- 
panied during  the  sickness  itself  by  digestive  disturbances ;  when 
no  tumor  can  be  detected  in  the  right  ileocecal  region,  and  when 
only  a  circumscribed  sensibility  to  pressure  exists  in  the  region 
where  the  appen^f^^irM  fh^a^m.  Edebohls'  method  of  palpat- 
ing the  appen<4$y  wiii«ip#Hiave''*^k:ribed  minutely  in  the  chapter 
on  Chronic  tfQpendicitis,. offing  the  lpnly  means  of  instructing  our- 
selves conctrning'tHesfate  oi  the  ^tefrmiform  process.  W.  S.  Hal- 
sted,  H.  A\Kelly,  Steady-  D<ayer,  Murphy,  Long,  C.  P.  Noble, 
Morris,  Mynte^^^dkBa^d^tiier  well-known  operators  have  tested 
and  approved  of  this  method  of  examining  the  appendix.  Person- 
ally I  have  found  it  useful  in  many  cases,  but  there  are  conditions 
of  the  abdominal  walls  (tension,  induration,  obesity)  where  the 
method  fails  to  reveal  the  appendix. 

According  to  recent  observations,  most  cases  of  infectious 
perityphlitis  are  the  result  of  appendicitis.  Many  symptoms  of 
the  fundamental  appendicular  disease  are  observed  in  the  secondary 
forms  of  perityphlitis,  which  are  conditioned  by  the  localization 
of  tuberculous,  typhoid,  syphilitic,  actinomycotic,  and  carcino- 
matous ulcers  in  the  cecum  and  appendix.  The  secondary  form, 
especially  if  it  is  caused  by  the  infectious  diseases  just  enumerated, 
is  usually  of  longer  duration  than  the  idiopathic  primary  appendicitis. 
For  the  differentiation  of  the  simple  inflammation  of  the  cecum  and 
the  appendix,  and  also  of  perityphlitis  from  the  severer  suppurative 
inflammation  occasionally  resulting  therefrom,  I  refer  to  the  chapter 
in  which  suppurative  appendicitis  is  described. 

Therapeutics. 

A  persistent  constipation,  occasionally  alternating  with  a  transient 
diarrhea,  and  a  persistent  feeling  of  pressure,  distention  in  the  ileo- 
cecal region,  are  suggestive  of  a  catarrhal  inflammation  of  the  cecum. 
A  thorough  examination  of  the  ileocecal  region  by  Edebohls'  method, 
and  combined  palpation  with  the  fingers  of  one  hand  in  the  rectum 
or  vagina  and  the  other  hand  on  the  abdomen,  should  be  executed. 
The  first  step  to  be  undertaken  is  to  remove  the  coprostasis  and 
also  to  provide  for  regular  stools.     If  there  should  be  a  catarrhal 
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appendicitis,  this  treatment  will  act  favorably  upon  it;  if  peri- 
typhlitis has  occurred  in  several  members  of  the  same  family,  it  is 
the  duty  of  the  family  physician  to  warn  them  against  a  long- 
continuing  constipation,  since  one  apparently  may  inherit  an  abnormal 
situation  and  shape  of  the  appendix  (see  chapter  I,  on  Anatomy), 
such  as  favors  the  development  of  appendicitis  and  perityphlitis. 

Diet. 

If  the  characteristic  symptoms  of  appendicitis  and  perityphlitis 
have  appeared,  the  patient  must  stay  in  bed,  even  if  the  pains  are 
only  of  moderate  intensity.  At  the  onset  it  is  well  to  forbid  the 
introduction  of  solid  and  liquid  food  for  twenty-four  hours.  Later 
the  patient  should  drink  only  albumin  water,  very  weak  tea,  or 
lemonade.  This  should  continue  until  it  has  been  ascertained  whether 
the  symptoms  are  caused  by  a  simple  catarrhal  or  by  a  suppurative  in- 
flammation. This  abstinence  is  in  many  ways  beneficial  to  the  patient, 
especially  in  those  cases  of  perityphlitis  where  there  is  a  coprostasis  in 
the  cecum,  because  it  prevents  the  increase  of  the  fecal  accumulations 
and  distention  in  the  cecum,  and  thereby  avoids  increasing  the  per- 
istalsis, which  may  heighten  the  inflammation.  If  the  patients  pre- 
sent gastric  complaints,  there  may  be  an  acute  gastritis,  and  this  is 
also  favorably  affected  by  abstinence  from  food.  If  the  pains  are 
severe,  moderate  doses  of  morphin  sulphate — |-  to  jr  of  a  grain — can 
safely  be  given,  preferably  dissolved  in  dilute  HC1.  If  the  parox- 
ysms of  pain  are  very  violent,  hypodermic  injections  of  morphin  may 
be  necessary.  Whether  ice  poultices  or  ice-bags,  Priessnitz's,  or 
warm  poultices  are  to  be  applied  in  the  local  treatment  can  not  be 
dogmatically  stated  for  all  cases.  If  the  appendicitis  is  recent,  acute, 
and  associated  with  fever,  the  ice-bag  is  better  tolerated ;  but  if  the 
case  is  of  a  chronic  type,  with  a  palpable  tumor  of  long  standing, 
the  hot  poultice  is  more  rational.  If  we  are  certain,  from  the  course 
of  the  disease,  that  no  suppurative  inflammation  is  present,  small 
amounts  of  liquid  food  may  be  given.  The  early  use  of  purges  and 
the  administration  of  copious  enemata  should  be  permitted  only  ac- 
cording to  special  indications.  If  the  symptoms  of  occlusion  set  in, 
there  is  nothing  left  but  to  attempt  to  remove  the  coprostasis  by  means 
of  enemata.  If  these  are  unsuccessful,  purges  must  be  used,  even  at 
the  risk  of  having  the  increased  peristalsis  cause  aggravation  of  the 
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inflammation.  If  the  symptoms  of  inflammation  are  on  the  decline, 
and  if  a  fecal  accumulation  may  be  detected  in  the  cecum,  water  or  oil 
enemata  may  be  used  to  relieve  the  coprostasis  if  spontaneous  evacu- 
ations have  not  yet  occurred.  In  case  these  enemata  are  not  effective, 
mild  purges  may  be  used  simultaneously.  Great  caution  is  necessary 
in  prescribing  purges,  because  a  typhlitis  may  be  accompanied  by  the 
formation  of  ulcers,  which  often  remain  latent.  If  the  peristalsis  is 
increased,  rupture  of  slight  adhesions  may  occur  and  lead  to  per- 
foration of  an  ulcer  which  has  extended  down  to  the  serosa.  The 
treatment  of  those  cases  in  which  eruption  of  pus  has  caused  a  sup- 
purative peritonitis  will  be  considered  in  a  separate  chapter.  If  a 
tumor  can  be  felt  in  the  ileocecal  region  some  time  after  the  cessa- 
tion of  the  inflammatory  symptoms,  the  absorption  of  the  exudation 
which  is  still  present  may  be  hastened  by  hot  poultices  (Leube). 
Sometimes  a  cautious  massage  has  a  favorable  effect  after  all  inflam- 
matory signs  have  long  subsided.  During  convalescence,  or  later 
on,  frequent  relapses  may  occur,  constituting  chronic  relapsing 
appendicitis,  for  which  it  is  always  advisable  to  consult  with  an 
experienced  surgeon. 

American  and  British  surgeons  have  secured  very  good  results  in 
cases  of  relapsing  perityphlitis  where  the  appendix  was  found  dis- 
eased or  badly  kinked  as  a  result  of  adhesions.  Kroenlein,  in  1884, 
performed  the  first  removal  of  the  vermiform  process  for  acute 
appendicitis  ("Arch.  f.  klin.  Chir.,"  1886,  Bd.  xxxin) ;  he  was 
followed  in  1886  by  R.  F.  Weir  ("  Med.  Record,"  New  York,  1889, 
vol.  xxxv,  p.  449)  and  I.  D.  Bryant  ("  Vaillard's  Medical  Journal," 
New  York,  1 887,  vol.  xliv).  Sonnenburg  also  has  performed  resec- 
tion of  the  diseased  appendix  with  good  results.  Thus  in  individual 
cases  of  simple  relapsing  appendicitis  and  perityphlitis  an  operation 
is  very  well  justified  in  the  intervals  between  the  attacks. 


SUPPURATIVE    INFLAMMATION  OF   THE  VERMIFORM    AP- 
PENDIX (SUPPURATIVE  APPENDICITIS  WITH  OR 
WITHOUT  PERFORATION). 
Synonyms. — Suppurative  Inflammation  of  the  Cecal  Peritoneum 
and  the  Retroperitoneal  Connective  Tissue  ;   Perityphlitis  and  Sup- 
purative Paratyphlitis. 
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For  practical  reasons  I  have  described  appendicitis  in  two  sec- 
tions— one  which  runs  its  course  as  appendicitis  pure  and  simple, 
and  one  in  which  the  suppurative  and  perforative  forms  are  given. 
This  necessitates  the  preamble  that  under  certain  conditions  the 
simple  forms  may  rapidly  or  insidiously  merge  into  the  severe  forms. 

Nature,  Description,  and  Etiology. 

The  suppurative  inflammation  of  the  vermiform  appendix  almost 
always  occurs  in  connection  with  a  catarrhal  appendicitis,  which 
passes  over  into  the  severe  suppurative  type  when  the  pathogenetic 
microbes  which  cause  the  latter  find  favorable  conditions  for  their 
development  and  increase,  after  their  invasion  of  the  mucous  mem- 
brane. This  suppurative  inflammation,  whether  accompanied  by 
a  perforation  of  the  appendix  or  not,  always  extends  to  the  peri- 
toneum, causing  a  purulent  inflammation.  Frequently  it  also 
extends  to  and  causes  a  suppurative  inflammation  of  the  retro- 
peritoneal, retrocecal  connective  tissue  (see  illustration  of  ileocolic, 
ileocecal,  and  subcecal  fossa,  Plates  2,  3,  and  4,  this  volume).  In 
the  suppurative  exudations  which  are  drawn  off  by  puncture  and 
operation,  in  suppurative  appendicitis  and  its  resultant  diseases,  the 
Bacterium  coli  seems  always  to  be  present. 

Bacteriology. 

The  following  is  a  list  of  the  various  bacteria  that  have  been 
isolated  from  the  contents  and  walls  of  the  vermiform  appendix, 
both  in  the  stage  of  acute  inflammation,  as  well  as  during  the  inter- 
vals of  rest.  In  20  cases  examined  with  great  regard  for  bacterio- 
logical detail  (Tavel  and  Lanz,  "  Mittheil.  aus  Kliniken  u.  Institut  d. 
Schweiz,"  Basel,  1893),  Tavel  and  Lanz  made  cultures  from  the 
appendix,  the  fibrinous  and  perityphlitic  deposits,  pus  from  the 
perityphlitic  abscesses,  and  exudates  from  the  peritoneum.  They 
found  Bacillus  coli  communis  (mobile  and  immobile),  Bacillus  fusi- 
formis,  Bacillus  foetidus  liquefaciens,  Bacillus  pyocyaneus,  Bacillus 
capsulatus,  Staphylococcus  citreus,  streptococcus,  pneumococcus, 
Coccus  conglomeratus,  Diplococcus  intestinalis  (major  and  minor), 
spirilli,  diphtheria  bacillus,  bacillus  similar  to  that  predominat- 
ing in  hay  infusion,  organisms  of  glanders,  tetanus,  and  actino- 
myces.      Only  in  3  cases  of  the  20  was  one  of  these  organisms  found 
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singly  in  pure  culture  ;  these  were  :  one  case  each  of  infection  with 
the  streptococci,  with  the  Staphylococcus  citreus,  and  with  the  colon 
bacillus.  With  the  exception  of  3  cases,  the  colon  bacillus  was 
found  in  all.  Tavel  and  Lanz  missed  this  organism  absolutely  in  2 
cases,  even  in  the  cultures  in  which  it  usually  crowds  out  and  sub- 
merges all  other  intestinal  bacteria.  Appendicitis  can,  accordingly, 
be  considered  a  polyinfection  in  which  the  colon  bacillus  predomi- 
nates. 

The  Bacillus  coli  is  always  present  in  the  intestine  of  healthy 
persons,  and  is  found  in  especially  large  numbers  in  the  large  intes- 
tine, without  causing  any  bad  results.  It  can  at  all  times  get  into 
the  appendix  in  company  with  the  feces.  If  it  therefore  is  the 
cause,  or  one  of  the  causes,  of  suppurative  appendicitis  and  its  re- 
sulting diseases,  we  must  assume  that  it  acquires  pathogenetic 
qualities  under  definite  conditions  which  as  yet  have  not  been  ascer- 
tained. If  the  assumption  be  confirmed  that  several  kinds  of  bac- 
teria are  always  concerned  in  the  development  of  the  suppurative 
type  of  appendicitis,  it  would  explain  the  fact  that  simple  catarrhal 
inflammation  of  the  appendix  does  not,  in  the  majority  of  cases,  go 
over  into  the  suppurative  form,  even  if  its  duration  is  long  and  re- 
lapses are  frequent.  Foreign  bodies,  small  gall-stones  which  pene- 
trate into  the  appendix,  the  decomposition  products  of  the  secretion 
retained  in  catarrhal  appendicitis,  coproliths — all  these  undoubtedly 
act  as  auxiliary  causes  by  causing  a  catarrh  or  an  aggravation  of 
the  same.  As  to  the  coproliths,  it  has  been  assumed  in  recent  times 
that  they  played  a  very  important  role  in  the  etiology  of  suppura- 
tive inflammation.  In  themselves,  however,  they  could  hardly 
cause  the  latter.  They  may,  however,  facilitate  the  invasion  of 
pathogenic  microbes  into  the  peritoneum  and  the  retrocecal  connec- 
tive tissue  by  the  fact  that  they  may  cause  or  favor  the  formation  and 
perforation  of  ulcers.  In  100  autopsies  Einhorn  found  perforation 
of  the  appendix  in  91  cases.  Matterstock  found  132  perforations  of 
the  appendix  in  146  necropsies  of  appendicitis  subjects.  In  200  cases 
of  appendicitis  collected  by  MacMurtry  the  cecum  was  not  affected 
in  a  single  case.  Sonnenburg  operated  upon  200  cases,  and  estab- 
lished that  the  inflammation  had  started  from  the  appendix  in  1 29. 
In  a  more  recent  monograph  ("  Pathol,  u.  Therap.  d.  Perityphlitis, 
Appendicitis  Simplex,  Perforativa,  Gangrenosa,"  4.  Aufl.,  Leipzig, 
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1900),  Eduard  Sonnenburg  reports  600  operations  for  suppurative 
appendicitis  up  to  January,  1900,  with  the  same  proportionate  origin 
as  above  stated.  In  by  far  the  great  majority  of  cases,  therefore,  sup- 
purative perityphlitis  and  paratyphlitis  are  caused  by  a  suppurative  ap- 
pendicitis. In  an  insignificantly  small  number  of  cases,  however,  they 
may  be  the  result  of  a  catarrhal  inflammation  of  the  cecum,  accom- 
panied by  the  formation  of  ulcers.  If  these  ulcers,  contrary  to  their 
usual  behavior,  quickly  extend  downward  to  the  serosa  before  firm 
agglutinations  with  neighboring  intestinal  sections  or  the  omentum 
have  been  formed,  when  the  perforation  of  the  serosa  takes  place 
the  intestinal,  or  at  least  the  bacterial,  contents  cause  a  suppurative 
inflammation  of  the  peritoneum,  and  frequently  of  the  retrocecal 
connective  tissue  also. 

In  extremely  rare  instances  a  suppurative  paratyphlitis  and 
perityphlitis,  and  also  a  suppurative  appendicitis,  may  be  caused 
by  the  fact  that  a  suppurative  paranephritis,  parametritis,  sal- 
pingitis, ovaritis,  or  inflammations  of  other  organs  or  parts  of 
organs — caries  of  the  spine  or  the  pelvis — may  extend  to  the 
retrocecal  connective  tissue,  and  thence  to  the  peritoneum,  the 
vermiform  appendix,  or  the  cecum.  Suppurative  appendicitis  sets 
in  either  very  suddenly,  in  the  midst  of  good  health,  or  after  stom- 
ach complaints  and  digestive  disturbances  have  preceded  it.  It  is 
usually  accompanied  by  high  fever  and  by  violent  pains  in  the  ab- 
domen, which  are  often  intensified  into  paroxysms,  and  which  soon 
afterward  become  restricted  to  the  right  ileocecal  region.  They 
are  greatly  intensified  by  pressure.  A  more  or  less  sharply  defined 
tumor  of  varying  size  may  almost  always  be  detected  in  the  right 
ileocecal  region,  this  tumor  always  having  a  suppurative  nucleus 
(suppurative  or  fibrino-suppurative  exudation),  whether  it  be  lo- 
cated in  the  appendix,  outside  of  it,  or  outside  of  the  cecum.  It 
may  be  caused  by  the  inflammatory  thickening  of  the  cecum  and 
appendix ;  occasionally  by  the  thickened  omentum,  which  may 
place  itself  over  the  diseased  intestinal  sections  like  an  open  apron, 
and  also  by  edematous  or  suppurative  infiltrations  of  the  abdominal 
wall  and  the  transverse  fascia,  and  finally  by  accumulated  feces. 
The  appearance  of  the  patient  is  that  of  one  gravely  diseased  ; 
thirst  is  often  increased  ;  the  appetite  is  gone,  and  the  tongue  is  dry 
and  covered  with  a  thick   coating.      If  the  inflammation  increases, 
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the  fever  usually  rises  also  ;  the  pulse  is  accelerated  and  weak. 
If  no  operation  is  performed,  the  result  of  the  disease  is  decided 
principally  by  the  following  issues :  The  pus  collected  in  the  ap- 
pendix may  break  forth  outward  or  not ;  a  general  septic  or  fibrin- 
ous suppurative  peritonitis  may  set  in,  which  almost  always  causes 
death,  and  hardly  ever  confines  itself  to  one  place  ;  the  perityphlitic 
or  paratyphlitis  abscess  may  completely  sequestrate  itself;  the  pus 
may  break  through  into  the  intestine,  the  bladder,  the  uterus,  and 
the  vagina,  and  empty  itself  completely  or  partially ;  or  it  may 
make  its  way  toward  the  diaphragm  or  toward  other  parts  of  the 
abdomen.  If  there  is  no  spontaneous  passage  of  the  pus  outward, 
and  no  operation  is  undertaken,  most  of  the  patients  die  as  a  result 
of  the  loss  of  strength  and  impaired  nutrition,  which  may  be  acceler- 
rated  by  the  formation  of  fecal,  renal,  or  subphrenic  abscesses,  chronic 
pyemia,  thrombosis  of  the  portal  vein,  and  other  complications. 

Suppurative  appendicitis,  perityphlitis,  and  paratyphlitis,  just  as 
the  simple  form  of  these  diseases,  are  observed  more  frequently  in 
men  than  in  women.  They  are  also  fairly  common  in  youthful 
persons. 

Pathological  Anatomy. 

Numerous  operations  and  dissections  have  shown  in  recent 
times  that  the  pathologic-anatomical  changes  caused  by  suppur- 
ative appendicitis,  perityphlitis,  and  paratyphlitis  are  very  numerous 
and  varied,  and  that  they  may  range  within  wide  limits.  This 
is  very  easily  understood,  although  from  91  to  95  per  cent,  of  the 
cases  of  perityphlitis  and  paratyphlitis  are  caused  by  the  same 
fundamental  disease — that  is,  by  a  suppurative  appendicitis.  In  the 
few  remaining  cases,  however,  they  are  due  to  a  simple  catarrhal 
inflammation  of  the  cecum,  accompanied  by  the  formation  of  ulcers, 
to  the  spread  of  a  perinephritis,  parametritis,  psoitis,  and  suppura- 
tive inflammations  about  the  female  sexual  apparatus  and  the  biliary 
vessels.  The  anatomical  appearance  of  the  disease  varies  accord- 
ing to  the  locality  of  the  pus  collection — i.  e.,  whether  the  pus 
remains  collected  in  the  appendix  or  breaks  outward.  Suppurative 
appendicitis,  whether  the  wall  of  the  appendix  is  perforated  or  not, 
often  leads  to  a  general  septic  or  fibrinous  suppurative  peritonitis, 
which    often   ends    fatally.      The   inflammation    of  the   peritoneal 
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covering  of  the  appendix  may  extend  intraperitoneally  and  extra- 
peritoneally  to  the  retrocecal  connective  tissue  and  to  the  cecum, 
and  may  cause  the  formation  of  adhesions.  The  pus  of  the  peri- 
typhlitic  and  paratyphlitic  abscesses  may  also  break  through  into 
various  sections  of  the  intestines  :  oftenest  into  the  cecum,  more 
rarely  into  the  ascending  colon,  the  duodenum,  the  rectum,  the 
bladder,  the  uterus,  the  vagina,  or  even  through  the  abdominal  wall 
externally.  These  escapes  of  pus  may  or  may  not  be  followed  by 
a  spontaneous  cure,  according  as  the  pus  is  emptied  entirely  or 
partially. 

If  the  pus  collected  in  the  appendix  in  suppurative  appendicitis 
does  not  break  forth,  the  inflammation  nevertheless  always  spreads 
from  the  mucous  membrane  to  the  peritoneum ;  sometimes  it 
causes  a  general  septic  or  fibrinous  suppurative  peritonitis.  The 
secondary  peritonitis,  especially  if  it  causes  a  thickening  of  the 
walls  of  the  appendix,  often  assists  in  the  sequestration  or  in- 
closure  of  the  suppurative  exudation.  The  longer  such  an  em- 
pyema is  sequestrated,  the  less  danger  it  brings  for  its  surround- 
ings. If  the  opening  of  the  appendix  into  the  cecum  again  be- 
comes permeable,  the  pus  may  be  emptied  through  it  into  the 
cecum,  and  a  spontaneous  cure  set  in.  In  general,  the  nonperfor- 
ating,  suppurative  appendicitis,  which  is  considered  (Sonnenburg)  a 
transitional  form  between  simple  appendicitis  and  the  suppurating, 
perforating  type,  usually  results  more  favorably  than  the  latter.  In 
the  majority  of  cases  of  suppurative  appendicitis,  perforation  of  the 
appendix  results,  accompanied  by  an  eruption  of  the  pus  outward. 
This  undoubtedly  is  frequently  hastened  by  coproliths  which  exert  a 
constant  pressure  upon  the  mucous  membrane  of  the  appendix  and 
upon  the  deeper  layers,  and  thus  often  cause  necrosis  and  the  for- 
mation of  ulcers.  When  the  pus  breaks  through,  the  coprolith  may 
pass  out  with  it  or  remain  in  the  appendix.  If  no  coprolith  is 
found  in  the  appendix  or  in  its  neighborhood,  it  does  not  exclude 
the  possibility  that  the  pus  has  softened  or  dissolved  it.  In  suppu- 
rative appendicitis  the  vermiform  process  often  suffers  extensive 
morbid  changes.  Its  walls  may  be  thickened  or  it  may  be  changed 
into  a  solid  strand  as  a  result  of  obliteration.  Obstructions  and 
kinkings  due  to  retracting  adhesions  are  fairly  common.  In  many 
cases  it  is  partially  or  completely  sequestrated  as  a  result  of  an  an- 
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nular  ulceration  or  gangrene.  In  one  case  mentioned  by  Israel,  a 
coprolith  as  large  as  a  bullet  was  closed  up  in  the  lumen  of  the  appen- 
dix which  had  sequestrated.  Before  the  pus  breaks  out  through  the 
walls  of  the  appendix  the  circumscribed  peritonitis  which  precedes  it 
very  often  causes  agglutination  with  the  neighboring  organs.  When 
perforation,  therefore,  sets  in  and  the  eruption  of  the  pus  occurs 
into  the  empty  abdominal  cavity,  general  peritonitis  is  prevented, 
and  the  inflammation  restricted  to  a  circumscribed  suppurative  peri- 
tonitis (perityphlitis).  The  more  complete  and  capable  of  resistance 
the  protecting  wall  is  which  separates  the  pus  from  the  peritoneal 
cavity,  the  less  is  the  danger  of  a  general  peritonitis.  If  the  pus  is  in- 
tensely infectious  and  if  ulcers  are  developed,  the  perforation  may 
take  place  before  sufficient  adhesions  have  been  formed.  This  also 
happens  if  the  adhesions  are  destroyed  at  several  places  by  the  sup- 
puration. In  such  cases  the  pus  gets  into  the  free  abdominal  cavity, 
and  a  general  septic  or  a  fibrino-suppurative  peritonitis  is  the 
result.  The  former  always  causes  death  ;  the  latter  may,  in  very 
exceptional  cases,  finally  keep  within  certain  limits,  and  after  a  very 
long  time,  terminate  by  so-called  healing,  in  exceptional  cases. 
Numerous  adhesions  between  the  individual  intestinal  loops  and 
surrounding  organs  always  remain  as  has  been  described  in  the 
section  on  External  Peritoneal  Constrictions.  These  may,  later 
on,  cause  coprostasis,  obstruction,  kinkings,  and  internal  incar- 
cerations of  the  intestines.  The  inflammation  very  often  extends 
from  the  peritoneum  of  the  appendix  to  the  retrocecal  connective 
tissue,  causing  the  formation  of  paratyphlitic  abscesses.  The 
spread  of  the  inflammation  to  the  peritoneal  covering  of  the 
cecum  often  causes  agglutinations  of  the  appendix  to  the  cecum, 
to  other  intestinal  loops,  to  neighboring  organs,  and  to  the  front 
abdominal  wall.  A  glance  at  Plates  2,  3,  and  4  will  aid  in  explain- 
ing these  extensions.  These  agglutinations  may  often  cause  recur- 
rences of  perityphlitis  and  of  other  previously  mentioned  diseases. 
The  fate  of  the  pus  of  the  perityphlitic  and  paratyphlitic  abscesses 
is  variable.  In  many  cases  the  pus  is  thickened  by  the  ab- 
sorption of  its  liquid  constituents,  and  then  sometimes  it  even 
loses  its  power  of  infection.  After  the  disintegration  of  the  pus- 
cells,  the  detritus  may  then  be  gradually  absorbed.  If  the  thick- 
ened  suppuration    remains   infectious,  a   new  danger  arises  for  the 
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patient  if  a  part  of  the  pus  is  absorbed  into  the  blood — namely, 
metastatic  abscess.  Besides,  the  suppuration  may  break  through 
into  the  intestine,  the  bladder,  the  uterus,  or  the  vagina,  and  pass 
off,  or  it  may  take  its  course  toward  other  sections  of  the  abdomen, 
especially  downward  by  gravitation  and  upward  toward  the  dia- 
phragm, causing  liver  abscesses,  subphrenic  abscesses,  psoas  ab- 
scesses, empyema,  pyopneumothorax,  and  suppurative  pericarditis. 
The  subphrenic  abscesses  are  very  often  caused  by  a  suppurative 
perityphlitis.  In  one  case  described  by  Curschmann  the  suppurative 
accumulation  broke  through  into  the  lungs  and  the  bronchial  tubes, 
and  finally  a  cure  was  attained.  If  the  suppuration  has  made  its  way 
into  other  sections  of  the  body,  it  often  breaks  through  at  remote 
places — under  Poupart's  ligament,  at  the  hollow  of  the  knee,  in  the 
region  of  the  spleen,  or  the  back — after  the  skin  has  become  red  and 
sometimes  edematous.  Since  the  location  and  length  of  the  appen- 
dix may  vary,  we  can  easily  understand  how  sequestrated  peri- 
typhlitic  abscesses  may  be  found  in  various  parts  of  the  abdomen, 
sometimes  even  in  the  left  half. 

Finally,  the  erosion  of  the  blood-vessels  may  cause  fatal  hemor- 
rhages, their  compression  and  the  spread  of  the  inflammation  to 
their  walls  may  cause  thrombosis  and  pylephlebitis,  with  their  con- 
sequences. If  the  suppuration  remains  stagnating  for  some  time,  it 
may  undergo  ichorous  decomposition,  especially  if  it  is  contaminated 
by  the  intestinal  contents.  In  such  cases  it  sometimes  contains 
much  gas.  Although  such  exudations  may  exist  a  long  time  with- 
out causing  any  great  damage,  yet  there  is  always  great  danger  that 
putrefactive  matter  may  be  absorbed  and  that  septicemia  may  set  in. 
As  to  the  locality  of  the  breaking  through  of  the  suppuration  into  the 
intestine,  this  occurs  most  frequently  in  the  cecum  ;  more  rarely  in  the 
ascending  colon,  duodenum,  or  rectum.  A  primary  perforation  of 
the  cecum,  due  to  the  formation  of  ulcers,  also  occurs  in  extremely 
rare  instances.  If  the  suppuration  has  passed  off  completely,  a 
spontaneous  cure  may  occur.  The  complete  emptying  of  the  pus  is, 
however,  usually  prevented  by  a  premature  closure  of  the  opening 
of  the  fistula.  The  pathologic-anatomical  changes  accordingly 
vary  within  wide  limits.  The  frequent  relapses  occurring,  especially 
when  the  resection  of  the  appendix  was  impossible,  have  already 
been  described. 
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Symptomatology. 

The  disease  either  begins  very  suddenly,  in  the  midst  of  good 
health,  or  after  having  been  preceded  by  gastric  distress  or  digestive 
disturbances — constipation,  alternating  occasionally  with  diarrhea. 
These  symptoms  are  often  caused  by  catarrhal  typhlitis.  Sometimes 
the  disease  is  directly  attributed  to  violent  bodily  exertions  or  errors 
in  diet.  Violent  pains  are  at  first  felt  in  the  epigastrium,  the  left 
half  of  the  abdomen,  or  the  entire  abdomen,  but  these  soon  local- 
ize themselves  to  the  right  ileocecal  region.  In  severe  cases  the 
pains  become  almost  unendurable,  and  are  intensified  at  every 
bodily  movement,  on  deep  breathing,  and  on  coughing  or  sneezing. 
They  often  radiate  toward  the  back,  the  left  side  of  the  abdomen,  or 
the  legs,  and  are  increased  by  pressure  in  the  right  ileocecal 
region.  Usually  a  resistance  which  is  very  sensitive  to  pressure  or 
a  tumor  of  the  size  of  a  pigeon's  or  a  hen's  egg  may  be  detected 
very  early  in  the  right  ileocecal  region.  This  is  either  sharply  de- 
fined or  is  gradually  lost  in  its  surroundings.  The  skin  over  it  is 
movable,  but  the  tumor  itself  usually  is  fixed.  The  tumor  may  be 
due  to  various  pathological  factors,  prominent  among  which  are  the 
purulent  exudation  of  the  appendix,  or,  in  its  neighborhood,  the 
inflammatory  infiltration  of  the  diseased  intestinal  sections ;  some- 
times it  is  due  to  the  thickened  omentum,  a  serous  or  suppurative 
infiltration  of  the  abdominal  wall,  and  a  fecal  accumulation  in  the 
cecum,  if  it  existed  at  the  beginning  of  the  disease.  When  there 
is  coprostasis  of  the  cecum,  the  tumor  is  generally  larger  in 
size.  If  both  a  perityphlitic  and  a  paratyphlitic  abscess  exist,  the 
resistance  may  extend  to  Poupart's  ligament,  and  backward  to  the 
region  of  the  loins.  If  the  tumor  is  small,  it  gives  a  muffled  per- 
cussion sound  only  when  deeply  indented.  The  sound,  however,  is 
often  tympanitic,  because  some  intestinal  loops  filled  with  gas  may 
be  situated  over  the  exudation.  This  is  also  the  case  if  the  exuda- 
tion itself  contains  gases.  On  palpating  such  tumors  by  abrupt 
thrusting  motions,  a  peculiar  crackling  sensation  can  sometimes  be 
felt,  according  to  Sahli,  which  is  not  present  in  fecal'  accumulations 
in  the  cecum.  This  symptom  indicates  a  large  perforation  of  the 
appendix,  but  I  must  caution  against  making  "abrupt  thrusting  mo- 
tions." They  are  very  painful  and  dangerous.  A  fluctuation  can  be 
detected  only  when  there  is  a  copious  collection  of  pus  ;  its  absence, 
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therefore,  does  not  argue  against  a  suppuration.  If  the  inflammation 
and  suppuration  cause  considerable  disturbances  in  the  circulation,  an 
edematous  infiltration  of  the  skin  above  the  tumor  in  the  right  ileo- 
cecal region  and  in  the  immediate  neighborhood  is  produced. 
Sometimes  this  edema  of  the  skin  extends  beyond  the  middle  line 
of  the  body.  In  the  further  development  of  the  disease  the  resist- 
ance increases  more  or  less  slowly.  It  may  also  remain  unchanged 
for  a  long  time  if  the  suppuration  remains  in  the  appendix  and  does 
not  force  its  way  out,  or  if  the  perityphlitic  or  paratyphlitic  abscess 
is  surrounded  by  a  firm  wall  of  adhesions.  In  many  cases  the  re- 
sistance disappears  entirely  after  a  while,  as  a  result  of  the  descent 
of  the  suppurative  exudation.  In  such  cases  it  can  be  discovered 
in  males  only  by  an  examination  of  the  rectum ;  in  females  only  by 
the  bulging  it  produces  in  the  vagina. 

The  general  health  is,  as  a  rule,  very  much  impaired  in  peri- 
typhlitis. The  expression  of  the  patient  is  anxious,  and  the  eyes 
are  sunken.  The  sufferer  assumes  a  dorsal  position,  carefully 
avoiding  every  motion  which  may  intensify  the  pain,  breathing 
gently,  and  suppressing,  so  far  as  possible,  all  desire  to  cough.  The 
legs  are  usually  drawn  up  close  to  the  abdomen,  so  as  to  relieve 
the  tension  of  the  abdominal  walls.  The  temperature  is  greatly 
increased  up  to  1030  F.  or  more,  especially  in  the  first  few  days. 
At  this  time  the  fever  is  continuous  ;  if  the  patient  grows  worse, 
the  fever  usually  increases  at  the  same  time,  so  that  its  course  is 
a  reliable  indicator  as  to  the  patient's  condition.  For  instance, 
the  fever  increases  when  the  suppuration  breaks  through  the  walls 
of  the  appendix ;  when  the  inflammation  spreads  to  the  retro- 
cecal connective  tissue,  and  causes  the  formation  of  abscesses  ;  or 
when  the  suppuration  forces  its  way  into  the  pleura,  the  pericar- 
dium, etc.  If  the  suppurative  exudation  is  thoroughly  walled  off, 
the  fever,  as  a  rule,  diminishes  or  ceases  entirely ;  even  in  large 
paratyphlitic  abscesses  it  may  be  very  slight  or  absent  altogether. 
The  pulse  is  accelerated.  The  thirst  is  increased,  while  the  appe- 
tite is  gone.  The  tongue  is  dry  and  coated.  As  a  rule,  the 
stools  are  retained,  even  when  there  are  no  great  fecal  accumu- 
lations in  the  cecum,  because  the  suppurative  exudation  either 
exerts  a  pressure  on  the  cecum,  or  the  intestinal  muscularis  is  para- 
lyzed as  a  result  of  peritonitis.      If  there  was  a  large  fecal  accumu- 
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lation  in  the  cecum  at  the  beginning  of  the  disease,  so  that  the  in- 
testine is  impermeable,  the  symptoms  of  occlusion  may  appear, 
together  with  vomiting  of  fecal  matter.  Meteorism  may  be  detected 
in  some  of  the  cases,  and  often  increases  with  the  further  development 
of  the  disease.  The  urine  is  scanty  and  contains  large  amounts  of 
indican  if  the  coprostasis  is  severe  ;  sometimes  it  also  contains  albu- 
moses,  especially  if  the  fever  is  very  high.  Suppurative  appendicitis 
and  perityphlitis,  similar  to  simple  typhlitis,  may  be  preceded  by  vom- 
iting and  other  dyspeptic  symptoms  on  the  part  of  the  stomach,  espe- 
cially if  the  diet  has  been  faulty.  Sometimes,  however,  these  gastric 
symptoms  may  occur  afterward,  and  the  pains  are  temporarily  intensi- 
fied by  them.  Persistent  singultus  has  the  same  aggravating  effect. 
Large  perityphlitic  and  paratyphlitic  abscesses  are  often  accompanied 
by  profuse  sweating.  If  the  inflammation  and  peritonitic  irritation  be 
very  great,  or  if  the  suppuration  be  very  copious,  great  pains  are  felt 
during  urination  soon  after  the  first  appearance  of  the  disease.  The 
patients,  especially  children,  then  suppress  the  desire  to  urinate,  for 
fear  of  the  pain,  until  the  bladder  is  excessively  full,  and  then  the  pains 
become  almost  unendurable,  and  urination  is  impossible  because  of 
paralysis  of  the  bladder.  It  is  very  important  to  measure  the 
daily  amount  of  urine  passed  in  every  case  of  perforating  appendi- 
citis, and  to  use  the  catheter  whenever  inhibitory  suppression  mani- 
fests itself.  Other  symptoms,  such  as  paresthesia  and  anesthesia  of 
the  legs,  shivering  sensations,  formication,  persistent  erections,  and 
elevation  of  the  right  testicle,  usually  indicate  a  large  accumulation 
of  pus,  which  may  exert  pressure  upon  the  nerves  issuing  from  the 
vertebral  canal,  or  produce  peritonitis.  The  prognosis  of  the 
disease  will  vary  according  to  the  following  considerations : 
Whether  the  suppuration  formed  in  the  vermiform  appendix 
breaks  forth  soon  or  late  into  the  cecum,  or  whether  a  perforation 
of  its  wall  takes  place  ;  whether  the  perityphlitic  and  paratyphlitic 
abscesses  become  walled  off  from  the  general  peritoneum  ;  whether 
a  diffuse  septic  or  a  fibrinous  suppurative  peritonitis  arises  as  a 
result  of  the  entrance  of  the  pus  into  the  peritoneal  cavity.* 

*  Microscopic  examination  of  the  blood  yields  information  of  value.  A  rising  leuko- 
cytosis associated  with  pain,  fever,  and  induration  should  be  looked  upon  as  an  indication 
for  surgical  intervention,  and  will  be  considered  in  the  chapter  on  Surgical  Treatment 
(chap.  VI). 
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According  to  Fitz,  a  general  perforative  peritonitis,  when  it  occurs 
at  all  in  appendicitis,  usually  sets  in  between  the  second  and  fourth 
days.  The  greater  the  length  of  time  after  the  beginning  of  the 
sickness,  the  less  danger  there  is  of  suppuration  breaking  through 
into  the  peritoneal  cavity,  since  firmer  adhesions  are  being  formed. 
Many  other  dangers,  however,  threaten  the  patient  in  this  case,  as 
may  be  demonstrated  by  citing  the  numerous  resultant  conditions 
of  suppurative  perityphlitis.  In  some  cases  the  most  important 
symptoms,  such  as  pain,  fever,  and  disturbance  in  the  general 
health,  decrease  in  intensity  a  few  days  after  the  beginning  of  the 
disease  ;  in  others  they  continue  with  undiminished  violence.  When 
the  improvement  occurs  early  in  the  history  of  the  case,  it  is  seldom 
lasting  ;  the  pains  and  the  fever  soon  increase  again,  because  the  in- 
flammation has  spread  further  and  the  amount  of  suppuration  has 
increased.  This  alternation  between  growing  better  and  growing 
worse  may  be  repeated  several  times,  until  finally  there  is  a  com- 
plete cure  or,  if  there  is  no  operation,  the  patient  dies  from  one  of 
the  numerous  resultant  conditions  of  suppurative  perityphlitis. 
There  are  cases  on  record  in  which  the  suppurative  accumulation 
broke  through  into  the  intestine,  the  bladder,  the  vagina,  etc.,  and, 
after  having  been  completely  emptied,  a  cure  was  effected.  In  my 
experience  these  cases  are  extremely  rare,  however,  and  generally 
require  months  or  years  to  accomplish  this  result.  More  frequently, 
however,  the  emptying  is  not  complete ;  a  part  of  the  suppuration 
remains,  and  after  a  temporary  improvement,  the  disease  appears  to 
start  "  de  novo."  The  suppuration  may  be  emptied  into  the  intes- 
tine several  times  with  the  same  result.  If,  even  then,  no  operation 
is  performed,  a  cure  very  rarely  takes  place.  Usually  the  patients 
die  of  a  gradual  loss  of  strength,  of  chronic  pyemia  or  of  some 
other  complication.  There  are  cases  in  whom  the  improvement 
lasts  so  long  that  the  hope  seems  justified  that  the  suppuration 
either  has  been  entirely  discharged  or  has  been  absorbed.  Later 
on,  while  the  patient  apparently  is  convalescing,  the  symptoms 
of  pyopneumothorax,  of  pyemia,  of  suppurative  pericarditis,  etc., 
may  often  appear  very  suddenly,  or  the  suppuration  may  break 
forth  through  the  skin  at  a  remote  place,  and  thus  prove  that  the 
suppurative  exudation  has  continued  and  has  made  its  way  to  other 
parts  of  the  body.      The  conditions  for  a  spontaneous  cure  are  most 
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favorable  if  the  suppuration  does  not  break  through  the  walls  of 
the  appendix,  but  is  encapsulated  by  their  induration  and  thicken- 
ing. In  such  cases  the  suppuration  may  finally  be  emptied  entirely 
into  the  cecum  through  the  mouth  of  the  appendix.  The  differ- 
ences in  the  progress  of  suppurative  perityphlitis  are  so  manifold 
that  it  is  impossible  to  consider  them  all.  These  many  grave  pos- 
sibilities are  detailed  with  such  minuteness  in  order  to  demonstrate 
that  they  constitute  eventualities  that  should  be  avoided  rather  than 
hoped  for.  Spontaneous  cures  brought  about  by  discharge  of  pus 
through  exits  no  one  can  foretell  occur  so  extremely  rarely 
that  I  look  upon  them  as  miracles.  They  must  be  mentioned,  how- 
ever, because  they  have  really  been  observed.  In  my  own  practice 
I  have  personally  seen  a  discharge  of  pus  from  a  peri-appendicial 
abscess  once  into  the  colon  and  once  into  the  vagina,  after  operation 
had  been  obstinately  refused.  The  future  history  of  such  so-called 
"spontaneous  cures"  does  not  prove  them  to  be  "cures."  In  my 
experience  such  cases  often  suffer  from  enterostenoses,  or  new  com- 
plications set  up  by  the  artificial  passage  burrowed  by  the  pus. 

Actinomycosis  of  the  appendix  and  the  cecum,  which  is  very  rare, 
may  take  a  course  very  like  that  of  a  suppurative  perityphlitis  (Lanz). 
I  have  seen  such  a  case  at  Hahn's  clinic  (Krankenhaus  Friedrichs- 
hain)  in  Berlin.  It  is  distinguished  from  the  latter  by  an  extremely 
chronic  development,  by  a  general,  more  firm  infiltration,  by 
multiple  fistulous  formations,  by  an  almost  complete  absence  of 
intestinal  symptoms,  and  by  the  reaction  of  the  peritoneum,  which 
remains  local.  If  the  suppuration  is  removed  by  an  operation, 
actinomyces  granules  can  be  discovered  in  it. 

Relapses  are  frequent,  especially  in  the  rare  spontaneously  cured 
cases  of  suppurative  perityphlitis.  In  cases  treated  surgically, 
relapses,  in  my  experience,  have  occurred  only  as  a  result  of  secon- 
dary complications, — peritonitis  and  its  consequences, — especially 
when  the  operation  was  delayed.  These  relapses  may  have  the 
same  course  as  the  primary  disease.  It  is  often  observed,  however, 
that  the  disease  symptoms  decrease  in  intensity  in  the  recurring 
relapses,  and  may  finally,  in  extremely  rare  instances,  cease  alto- 
gether, possibly  because  the  appendix  has  become  completely  oblit- 
erated. The  same  rules  hold  good  here  as  have  already  been  stated 
concerning  relapsing  and  recurrent  appendicitis. 
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Prognosis. 

It  can  readily  be  seen,  from  the  description  of  the  progress  of 
suppurative  perityphlitis  and  of  the  anatomical  changes  found  in  it, 
that  it  is  a  very  dangerous  condition.  The  prognosis,  therefore, 
must  be  stated  unfavorably  in  all  cases  where  it  is  impossible  to 
perform  laparotomy.  The  number  of  spontaneous  cures  in  those 
cases  of  severe  suppurative  perityphlitis  where  no  operation  is  per- 
formed is  very  small.  Since  relapses  are  very  frequent  until  old  age 
sets  in,  the  prognosis  must  be  guarded. 

The  prognosis  of  suppurative  perityphlitis  has  been  greatly  im- 
proved by  the  introduction  of  the  operative  treatment,  which  has 
saved  many  lives.  To  be  sure,  even  now  patients  often  die  after 
the  operation.  In  such  cases,  however,  the  disease  usually  was 
peculiarly  malignant  and  the  infection  was  very  great,  or  the  oper- 
ation was  performed  too  late,  often  on  account  of  the  objection  of  the 
patient  or  of  relatives.  The  intensity  of  the  symptoms  gives  no 
reliable  basis  for  a  prognosis  in  suppurative  appendicitis  and  peri- 
typhlitis. Experience  has  shown  that  very  violent  cases  accom- 
panied by  high  fever  often  result  favorably  if  the  suppuration  breaks 
through  into  the  intestines  or  other  organs,  while  in  other  cases, 
which  take  a  mild  course  soon  after  the  beginning  of  the  disease, 
the  symptoms  of  a  general  septic  or  fibrino-suppurative  peritonitis 
may  suddenly  appear.  Of  these  two,  the  first  always  ends  fatally ;  the 
second  may  be  cured  in  exceptional  cases.  The  occurrence  of  general 
peritonitis  is  most  to  be  feared  on  the  second  or  the  fourth  day,  since 
it  is  most  frequently  observed  at  this  time.  There  is  less  danger  of 
general  peritonitis  after  the  disease  has  lasted  for  some  time,  but 
other  dangers  are  at  hand.  Even  during  apparent  convalescence 
the  symptoms  of  pyopneumothorax,  of  empyema,  or  of  suppurative 
pericarditis  may  set  in  and  cause  the  patient's  death.  The  prognosis 
of  perforating  suppurative  appendicitis  is  less  favorable  than  that  of 
simple  catarrhal  inflammation  with  slight  pus-formation  in  the  ver- 
miform appendix.  When  the  exudation  is  ichorously  decomposed, 
we  have  to  fear  septicemia  and  its  results.  Besides  this,  relapses  are 
frequent,  even  in  those  cases  where  an  operation  was  performed,  if 
the  peritonitis  was  extensive,  and  more  especially  if  it  was  impossible 
to  remove  the  appendix. 

"— 5 


66  DIAGNOSIS    AND    EXPLORATORY    PUNCTURE. 

Diagnosis. 

Sometimes  it  is  very  difficult,  or  even  impossible,  to  decide  at  the 
first  appearance  of  the  symptoms  pointing  to  perforating  appendicitis 
and  perityphlitis  whether  it  is  caused  by  a  simple  fibrinous  inflamma- 
tion of  the  peritoneal  covering  of  the  cecum  or  appendix  or  by  a  sup- 
purative inflammation  of  the  same.  After  a  brief,  careful  observation 
the  former  may  usually,  however,  be  distinguished  from  the  latter 
with  certainty.  Simple  perityphlitis  not  accompanied  by  suppu- 
ration is  hardly  ever  attended  with  fever,  and  the  general  health 
usually  suffers  but  little.  In  the  rare  instances  where  fever  sets  in 
at  the  beginning  of  the  disease  it  usually  ceases  very  soon.  The 
pains  and  the  tumor  in  the  right  ileocecal  region  also  decrease  after 
a  few  days  if  the  patient  conducts  himself  properly,  and  the  cure  is 
soon  effected.  Suppurative  perityphlitis  always  commences  with 
high  fever.  If  the  inflammation  increases,  the  fever  usually  grows 
worse.  The  general  health  is  greatly  impaired.  The  tumor  and 
the  pains  last  for  a  longer  time  than  in  simple  perityphlitis.  The 
symptomatology  and  course  may  make  the  differential  diagnosis 
easier.  The  origin  of  suppurative  perityphlitis  can  not  be  deter- 
mined with  certainty  :  whether  suppurative  perityphlitis  is  the  result 
of  suppurative  appendicitis,  of  typhlitis  combined  with  the  formation 
of  ulcers,  or  an  extension  of  a  parametritis,  salpingitis,  cholecystitis, 
or  paranephritis.  Careful  study  of  the  previous  history,  together 
with  a  thorough  examination  of  the  rectum  and  vagina,  may  often 
throw  light  on  the  origin.  It  is  a  matter  of  indifference  for  the 
treatment  whether  the  suppuration  which  is  present  belonged  to  a 
perityphlitic  or  paratyphlitic  abscess.  Clinically  we  can  not  ascer- 
tain, in  the  individual  cases,  whether  we  are  dealing  with  an  idio- 
pathic, suppurative  inflammation  of  the  appendix  or  with  a  suppu- 
rative perityphlitis  conditioned  by  tubercle  bacilli  or  other  specific 
disease  excitants.  It  is  not  very  easy  to  discover,  in  those  cases 
which  begin  very  violently,  whether  the  suppurative  perityphlitis  is 
caused  by  a  perforating  suppurative  appendicitis  or  by  a  simple 
purulent  inflammation  of  the  vermiform  appendix  without  per- 
foration. These  points  are  critically  discussed  in  the  section  on  the 
Operative  Treatment  of  Appendicitis. 

Exploratory  Puncture. — A  number  of  German  clinicians  have 
suggested  exploratory  puncture  for  this  differentiation,  and  also  for 


DIFFERENTIAL    DIAGNOSIS.  6? 

the  demonstration  of  pus.  If  the  pus  which  is  drawn  off  by  punc- 
ture has  no  fecal  odor,  it  shows  either  that  there  has  been  no 
perforation  of  the  appendix  or  that  the  opening  was  so  small 
and  closed  so  quickly  that  none  or  but  little  of  the  intestinal 
contents  came  out.  If  the  suppuration  has  a  fecal  odor,  they 
assume  that  there  was  a  serious  perforation  of  the  appendix,  and 
that,  consequently,  a  larger  quantity  of  the  intestinal  contents 
exuded.  We  must  not,  however,  exclude  the  possibility  that  when 
the  puncture  is  made  the  pus  may  be  drawn  directly  from  the 
appendix.  The  detection  of  suppuration  is  of  great  importance, 
both  for  the  recognition  of  suppurative  perityphlitis  and  for  its  differ- 
entiation from  other  diseases  which  have  similar  symptoms.  This 
detection  would  be  much  facilitated  by  such  exploratory  punctures, 
which  Fleischer,  Sahli,  and  Curschmann  recommend  if  the  results 
could  be  depended  upon  and  the  methods  were  safe.  Fleischer 
claims  never  to  have  found  a  puncture  to  be  followed  by  those 
grave  results  which  have  been  ascribed  to  them.  He  urges 
that  the  puncture  must  be  made  with  the  proper  aseptic  pre- 
cautions. Only  a  positive  result,  however,  is  of  use  for  the  diag- 
nosis of  suppurative  appendicitis.  I  do  not  consider  exploratory 
puncture  at  all  advisable  or  necessary  for  this  purpose,  even  if  it 
were  entirely  free  from  danger.  The  practitioner  will  be  right  in 
from  ninety-one  to  ninety -four  times  out  of  every  ioo  cases  if  he 
assumes  that  the  perityphlitis  is  due  to  a  perforating  appendicitis, 
and  acts  accordingly — namely,  calls  in  consultation  an  experienced 
surgeon.  The  presence  of  pus  can  generally  be  recognized  by  other 
signs.  Even  if,  at  the  operation,  the  inflamed  appendix  is  not  found 
perforated,  this  does  not  constitute  an  argument  against  dangerous 
peritoneal  infection,  which  can  take  place  without  perforation,  as  I 
have  described  elsewhere.  Moreover,  a  small  perforation  may  have 
occurred  at  one  time  and  may  have  healed  up  or  closed  again  in 
some  way. 

Differential  Diagnosis. 

Suppurative  appendicitis  may  require  differentiation  from  cancer 
of  the  cecum,  intussusception,  psoas  abscess,  floating  kidney, 
typhoid  fever,  pyosalpinx,  fibroid  tumor,  extra-uterine  pregnancy, 
suppurating  ovarian  cyst,  menopause,  painful  menstruation,  nephritic 
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colic,  pyonephrosis,  perinephritic  abscess,  growths  of  the  kidney, 
inflammation  of  the  ureter,  perforation  of  some  part  of  the  intesti- 
nal tract,  dysentery,  splenic  abscess,  tubercular  peritonitis,  hepatic 
and  perihepatic  abscess,  rupture  of  the  gall-bladder,  inguinal  hernia, 
enlarged  mesenteric  glands,  abscess  of  the  abdominal  wall,  mesen- 
teric hematocele,  aneurysm  of  the  iliac  artery,  hip-joint  disease, 
lumbar  abscess,  pneumonia,  pleurisy,  and  biliary  colic.  The 
majority  of  these  conditions  hardly  require  special  differentiation  in 
this  chapter  because  they  have  already  been  considered  elsewhere, 
or  they  can  be  distinguished  by  a  single  symptom  or  sign. 

Cancer  of  the  Cecum. — This  occurs  in  advanced  age,  at  a  time 
when  suppurative  appendicitis  is  rare.  The  palpation  reveals  a 
nodular  tumor  or  marked  hardness  in  carcinoma;  one  that  is  not  so 
hard,  but  more  sensitive,  in  appendicitis  and  perityphlitis.  The 
malignant  neoplasm  is  of  slow  growth  and  attended  by  progressive 
loss  of  flesh.  The  extremely  chronic  course  of  the  disease  will 
argue  for  cancer.      (See  chapter  on  Malignant  Tumors.) 

Intussusception. — Those  invaginations  which  occur  most  fre- 
quently have  their  seat  in  the  ileocecal  region.  The  onset  is  more 
abrupt  than  in  appendicitis,  and  the  pain  is  remissive  in  character. 
The  stools  contain  mucus  and  blood,  which  greatly  facilitate  the 
diagnosis  of  intussusception.  Vomiting  is  a  prominent  symptom. 
(See  chapter  on  Intussusception.) 

Other  Forms  of  Intestinal  Obstruction. — Onset  is  more 
abrupt,  pain  of  severer  type,  remissive  in  character,  and  referred 
frequently,  though  not  always,  to  the  seat  of  the  obstruction. 
There  are  absolute  constipation  and  suppression  of  flatus,  with  early 
and  persistent  vomiting,  soon  becoming  fecal,  a  condition  rarely 
occurring  except  in  the  later  stages  of  appendicitis.  Intussuscep- 
tion is  the  most  common  form  of  obstruction  met  with  in  children. 
Shock  and  collapse  appear  early  in  obstruction  ;  not  so  frequently  and 
later  in  appendicitis.  (See  chapter  on  Special  Forms  of  Obstruc- 
tion.) 

Psoas  Abscess. — The  differentiation  between  psoas  abscess  and 
suppurative  appendicitis  is  difficult  only  in  exceptional  cases.  In 
the  former,  deep  pressure  over  the  right  iliac  fossa  will  reveal  ten- 
derness of  the  psoas  muscles,  but  will  fail  to  give  evidence  of  either 
the  enlarged  appendix  or  perityphlitic  abscess.     One  of  the  most 


FLOATING    KIDNEY. FIBROID    TUMOR.  69 

important  points  in  favor  of  psoas  abscess  is  the  appearance  of  the 
patient,  which,  as  a  rule,  is  suggestive  of  tuberculosis.  A  com- 
plete previous  history,  the  temperature  record,  and  a  thorough 
examination  of  the  lungs  and  spine  will  render  the  diagnosis  com- 
paratively certain. 

Floating  Kidney. — Appendicitis  naturally  presents  the  charac- 
teristic evidences  of  inflammation — fever,  swelling,  and  pain  ;  these 
are  absent  in  floating  kidney.  The  floating  kidney  should,  more- 
over, be  easily  palpable  and  its  characteristic  shape  detected.  It 
should  be  restorable  to  its  normal  position  by  properly  directed  pres- 
sure. When  the  ureter  has  become  twisted  (Dietl's  crisis),  the  re- 
semblance to  appendicitis  becomes  greater,  but  even  then,  there  is  no 
fever  or  rigidity  of  the  abdominal  wall  in  case  of  floating  kidney,  and 
there  is  generally  a  history  of  movable  tumor  previous  to  the  attack. 
A  careful  examination  of  the  urine  may  reveal  the  presence  of  blood 
or  blood-corpuscles.  I  can  not  advise  careful  analysis  of  the  urine  in 
all  cases  of  appendicitis  too  urgently.  The  renal  irritation  of  appendi- 
citis may  be  the  result  of  autointoxication,  reflex  disturbances  from 
the  sympathetic  nervous  system,  or  the  actual  extension  of  the  peri- 
appendicial  or  perityphlitic  inflammation  to  some  part  of  the  uri- 
nary tract.  Thus  in  the  urine  of  appendicitis  we  may  find  traces 
of  albumin,  cylindroids,  hyaline  casts,  renal  epithelium,  and,  very 
rarely,  pus  and  blood-cells. 

Typhoid  fever  can  be  readily  distinguished  by  its  clinical  history, 
its  temperature  curve,  an  examination  of  the  abdomen,  and  the 
Widal  reaction. 

Pyosalpinx. — Vaginal,  or  combined  vaginal  and  abdominal, 
or  vaginal  and  rectal  examination  will  reveal  an  inflammatory 
tumor  in  immediate  relation  with  the  uterus  in  pyosalpinx.  When 
the  abscess  is  in  the  right  ovary,  it  may  present  all  the  symptoms 
of  appendicitis :  pain,  tenderness  on  pressure  in  the  right  iliac  fossa, 
and  fever.  Bimanual  examination  should  disclose  the  suppurating 
ovary. 

Fibroid  Tumor. — When  fibroid  tumors  are  located  in  the  broad 
ligament,  the  resemblance  to  appendicitis  is  confusing.  The  biman- 
ual examination  will  detect  the  presence  of  the  growth,  and  localize 
the  pain  and  tenderness  on  pressure.  There  will  also  be  a  history 
of  metrorrhagia. 
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Extra-uterine  Pregnancy. — In  extra-uterine  pregnancy  there  is, 
as  a  rule,  cessation  of  the  menses  for  two  or  more  periods  and  other 
symptoms  of  pregnancy.  There  will  be  attacks  of  long-continued 
paroxysmal  pain,  which  may  be  followed  by  collapse.  The  pain  is 
not  colicky.  Another  symptom  is  an  irregular  sanguinolent  dis- 
charge from  the  vagina,  in  which  portions  of  the  decidua  are  fre- 
quently found.  The  majority  of  cases  of  extra-uterine  pregnancy 
present  a  history  of  sterility  for  five  or  six  years  previous  to  the 
abnormal  conception. 

Suppurating  Ovarian  Cyst. — See  differentiation  of  pyosalpinx. 
The  rigidity  of  the  abdominal  wall  is  not  so  marked  as  in  appendi- 
citis. The  tumor  is  more  lasting,  and  the  characteristic  ovarian 
pain,  which  differs  so  markedly  from  the  colicky  appendicial  pains, 
can  be  brought  out  by  pressure. 

Menopause. — The  localized  pain  in  the  right  side  and  irregular 
gastro-intestinal  symptoms  of  women  during  the  menopause  can  be 
distinguished  from  appendicitis  by  the  previous  history,  absence  of 
rigidity  of  the  abdominal  walls,  no  swelling  about  the  appendix,  and 
the  neurotic  symptoms  of  the  menopause.  If  necessary,  bimanual 
local  examination  will  be  conclusive. 

Painful  Menstruation. — Dysmenorrhea  often  is  accompanied  by 
the  same  rigidity  of  the  lower  abdominal  walls  as  is  met  with  in 
appendicitis.  The  pain  naturally  lasts  only  as  long  as  the  men- 
strual period.  If  both  ovaries  are  congested,  the  tenderness  will  be 
bilateral.  The  pain  in  appendicitis  is  at  the  beginning  more  diffuse, 
and  becomes  localized  in  the  right  iliac  fossa  later  on.  The  anam- 
nesis of  dysmenorrhea  will  be  a  valuable  aid  in  diagnosis. 

Nephritic  colic  is  usually  ushered  in  by  a  chill.  The  excruci- 
ating pain  is  more  perceptible  posteriorly  than  anteriorly,  and  radi- 
ates along  the  course  of  the  ureter  down  into  the  ovary  or  testicle,  and 
is  diminished  by  the  voiding  of  urine.  The  right  iliac  fossa  is  not 
sensitive  to  pressure  and  contains  no  tender  mass  ;  the  abdominal 
wall  is  not  rigid  and  there  is  no  fever.  Errors  between  these  two 
conditions  are  most  liable  to  occur  in  the  early  stages  of  appendicitis. 
I  have  elsewhere  given  the  clinical  history  of  a  patient,  himself  a 
physician,  who  had  suffered  with  repeated  attacks  of  renal  colic 
that  led  to  the  resection  of  what  was  apparently  a  normal  appendix, 
thus  impressing  upon  the  clinician  the  necessity  of  a  very  careful 
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examination  of  the  patient  and  his  excretions.  In  appendicitis  the 
pain  at  the  onset  is  more  diffuse,  is  increased  by  pressure,  and  is  not 
influenced  by  micturition. 

Pyonephrosis. — In  exceptional  cases  of  appendicitis  there  may 
be  retraction  of  the  testicle  on  the  right  side,  umbilical  pain,  and 
frequent  and  painful  micturition.  These  are  the  cases  that  are  liable 
to  be  confounded  with  pyonephrosis.  In  the  latter  disease  the 
tenderness  is  more  especially  elicited  by  pressure  over  the  kidney, 
and  the  urine  contains  pus  and  sometimes  blood.  In  the  absence 
of  characteristic  urinary  signs  the  differentiation  is  still  more  diffi- 
cult. Then  the  only  course  to  pursue  is  a  tentative  one,  with  daily 
examinations  of  the  urine  and  occasional  catheterization  of  the  ure- 
ters. This  should  especially  be  done  in  nephritic  colic  if  there  is 
any  doubt  about  the  diagnosis. 

Perinephritic  abscess  does  not  present  the  characteristic  symp- 
toms of  appendicitis — viz.,  pain,  rigidity  of  the  abdominal  muscles, 
and  tenderness.  There  is  also  absence  of  disturbance  of  the  intes- 
tinal functions. 

Growths  of  the  Kidney. — Catheterization  of  the  ureter,  as  well 
as  careful  palpation,  absence  of  inflammatory  symptoms,  and  the 
presence  of  blood  and  pus  in  the  urine  are  the  dividing-lines  of  diag- 
nosis from  this  condition. 

Inflammation  of  the  Ureter. — This  is  usually  an  extension  of 
inflammation  of  the  bladder  or  the  result  of  the  passage  of  a  renal 
calculus.  The  ureter  may,  of  course,  become  involved  in  tubercu- 
losis or  carcinoma  issuing  from  some  other  organ.  Ureteritis  is  not 
accompanied  by  rigidity  of  the  abdominal  muscles,  and  the  urine 
contains  pus,  blood,  and  ureteral  epithelium. 

Perforation  of  Some  Part  of  the  Intestinal  Tract. — When- 
ever the  intestinal  tract  has  become  perforated,  there  must  be  a 
history  of  previous  disease,  such  as  duodenal  or  gastric  ulcer, 
typhoid  fever,  carcinoma,  intestinal  obstruction,  etc.  These  have 
been  described  in  other  chapters  of  this  work. 

Dysentery. — In  dysentery  no  localized  pain  or  mass  is  palpable 
in  the  right  iliac  fossa  (see  chapter  on  Dysentery). 

Splenic  Abscess. — If  pain  is  manifested  in  this  rare  condition, 
it  is  in  the  left  hypochondriac  region.  Splenic  abscess  should  pre- 
sent the  previous  history  of  trauma  or  septic  infection,  or  of  those 


J2  DIFFERENTIATION    FROM    HEPATIC    ABSCESS. 

constitutional  diseases  in  which  enlargement  of  the  spleen  takes 
place.  Of  course,  the  splenic  abscess  may  appear  as  a  complication 
of  appendicitis. 

Tubercular  peritonitis  may  present  great  difficulty  of  differ- 
ential diagnosis  from  appendicitis.  The  most  significant  symptom 
is  the  presence  of  ascites,  which  develops  rather  early  in  tubercular 
peritonitis.  Exploratory  puncture  of  the  abdomen  and  sedimenta- 
tion of  the  aspirated  liquid  may  disclose  the  presence  of  the  tubercle 
bacillus.  Naturally,  the  appendix  may  also  be  the  seat  of  tuber- 
culous invasion,  at  the  same  time  (see  Deaver,  /.  c,  plate  xvi). 
Here  an  exact  diagnosis  can  not  be  made  except  by  exploratory 
laparotomy. 

Hepatic  and  Perihepatic  Abscess. — A  number  of  cases  have 
occurred  in  my  practice  in  which  the  diagnosis  of  appendicitis 
was  made  and  the  operation  revealed  a  perihepatic  abscess.  This 
condition  and  rupture  of  the  gall-bladder  will,  in  the  majority 
of  cases,  be  preceded  by  a  history  of  biliary  colic.  In  both  con- 
ditions exploratory  laparotomy  is  needed  to  establish  the  diag- 
nosis. 

Inguinal  Hernia. — A  careful  examination  of  all  the  hernial 
orifices  should  be  made  in  each  and  every  case  of  appendicitis,  and 
then  incipient  inguinal  hernia  can  not  escape  detection.  It  is  not 
accompanied  by  fever  or  abdominal  rigidity. 

Enlarged  Mesenteric  Glands. — These  are  only  exceptionally 
accompanied  by  fever,  pain,  and  abdominal  rigidity. 

Abscess  of  the  Abdominal  Walls. — The  swelling  in  abscess  of 
the  abdominal  walls  moves  simultaneously  with  these  walls.  There 
are  absence  of  intestinal  symptoms  and  presence  of  local  evidences 
of  pus. 

Mesenteric  Hematocele. — This  is  a  result  of  trauma  and  rup- 
ture of  the  mesenteric  vessels.  It  is  not  accompanied  by  pain, 
rigidity,  and  fever.  Its  onset  is  abrupt,  but  it  may  undergo  suppu- 
ration and  then  closely  resemble  chronic  appendicitis. 

Aneurysm  of  the  Iliac  Artery. — Circumscribed  collections 
of  pus  around  the  iliac  artery  may  develop  in  acute  appendicitis, 
but  it  can  be  distinguished  from  aneurysm  by  the  absence  of  the 
bruit. 

Hip-joint  Disease. — The  absence  of  intestinal  symptoms,  curv- 
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ing  of  the  lumbar  spine  when  the  limb  is  brought  into  a  fully  extended 
position,  the  characteristic  deformity,  inability  to  execute  the  normal 
movements  of  the  joint,  and  pain  referred  to  the  knee  are  sufficient 
to  characterize  disease  of  the  hip-joint,  and  distinguish  it  from  appen- 
dicitis. 

Lumbar  Abscess. — This  is  usually  preceded  by  history  of  spinal 
disease,  presents  a  characteristic  swelling,  edema  of  the  overlying 
tissue,  and  slow  onset,  but  there  is  an  absence  of  acute  tenderness, 
intestinal  symptoms,  and  rigidity  of  the  abdominal  muscles. 

Pneumonia  and  Pleurisy. — Careful  auscultation  and  percussion 
of  the  lungs  should  give  the  desired  information  concerning  these 
conditions. 

Biliary  Colic. — Similarly  to  perihepatic  abscess  and  perforation 
of  the  gall-bladder,  biliary  colic  may  present  some  confusing  symp- 
toms. It  may  set  in  with  acute  pain  and  persistent  vomiting,  but  in 
biliary  colic  there  will  most  likely  be  a  history  of  previous  attacks  of 
less  intensity,  accompanied  perhaps  by  jaundice.  Fever  is  absent  in 
uncomplicated  biliary  colic.  The  characteristic  clay-colored  stools 
of  jaundice  are  an  important  aid  to  the  diagnosis,  as  are  also  any 
gall-stones  that  may  possibly  be  found  by  the  stool-sieve.  The  pain 
of  biliary*  colic  is  more  continuous  and  intense.  It  radiates  from 
the  right  axillary  line  to  the  umbilicus.  Sometimes  it  is  more 
marked  posteriorly,  or  involves  the  epigastric  region.  The  gall- 
bladder will  be  found  the  most  acute  locality  upon  pressure.  The 
characteristics  of  pain  in  appendicitis  have  been  so  frequently  de- 
scribed that  they  do  not  require  repetition. 

The  following  cases  from  the  reports  of  the  Pathological  Institute 
of  the  Wiener  Allgemeines  Krankenhaus  throw  much  light  not  only 
on  the  etiology  and  prognosis,  but  also  upon  the  liability*  with  which 
an  erroneous  diagnosis  can  be  made  in  appendicitis.  In  the  years 
from  1870  to  1896  inclusive  there  were,  according  to  Xothnagel 
(/.  c),  in  44,940  necropsies  : 

Cases  of  appendicitis  and  peri-  and  paratyphlitis,  148,  or  0.3  per  cent. 
I  to    9  years,    2  cases  40  to  49  years,  iS  cases 

10  "   19     "       43    "  50  "  59      "        4     " 

20  "  29     "      49     "  60  "  69      "        5 

30  "  39    "      24    "  70  "  79      "        1    case 

No  statement  of  age,  2  cases. 
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Statements  concerning  changes  in  the  vermiform  appendix,  129 
cases  : 

Perforation  present  in, 1 24  cases 

Without  perforation, 5 

No  statement  concerning  the  appendix, 19 

Coproliths .    42 

Other  foreign  bodies, 2 

Diffuse  peritonitis,      107 

Combination  with  affections  of  the  genital  tract,    ...        .6 
Statement  concerning  genital  affections  alone, 3 

The  clinical  diagnosis  was  stated  as  perityphlitis  when  the  necropsy 

demonstrated  the  following  : 

Tuberculous  stricture  of  the  cecum, 2  cases 

Pyosalpinx, I  case 

Metrolymphangitis, I    " 

Thrombosis  of  the  portal  vein,      I    " 

Typhoid  fever, 2  cases 

Caries  and  abscess  of  the  vertebra, I  case 

Septicemia  from  abscess  in  the  tonsil,      I    " 

The  necropsy  showed  perityphlitis  when  the  diagnosis  had  been 
fixed  as : 

Internal  incarceration, 3  cases 

Ileus,       I  case 

Tumor  of  the  uterine  adnexa, I    " 

Perforation  of  round  gastric  ulcer, \    "• 

Tuberculosis  of  the  peritoneum, .  I    " 

Treatment. 

Referring  to  the  classification  of  various  forms  of  appendicitis 
given  in  the  section  on  the  Clinical  Aspects  of  Intestinal  Surgery, 
chapter  vi,  I  am  speaking  in  the  following  of  groups  III  to  VIII, 
not  of  I  and  II. 

It  can  no  longer  be  said  that  the  question  of  therapeutic  manage- 
ment of  suppurative  appendicitis  and  perityphlitis  is  whether  it  shall 
be  purely  expectant,  or  nonoperative,  or  surgical.  The  views  of 
American  clinicians  (Fitz,  Osier,  Janeway,  Tyson,  G.  Thompson 
Hare,  etc.)  and  American  surgeons  (Keen,  Halsted,  Senn,  Murphy, 
McBurney,  Weir,  Bull,  Finney,  Edebohls,  and  many  others)  are 
now  practically  unanimous  that  this  is  a  surgical  condition,  to  be 
treated  by  operation  only.  At  the  present  time,  when  our  knowl- 
edge  of  this    important  and   common   disease    has    been   greatly 
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increased  and  deepened  by  the  numerous  operations  for  appendicitis 
and  perityphlitis,  probably  most,  if  not  all,  experienced  clinicians, 
and  especially  those  who  have  collaborated  with  good  surgeons, 
admit  that  this  demand  is  justified.  To  be  sure,  a  spontaneous 
cure  sets  in  in  some  cases  of  suppurative  perityphlitis — when,  for 
instance,  the  suppuration  breaks  through  into  the  intestine.  This, 
however,  is  dependent  upon  so  many  conditions  which  can  not  be 
recognized  clinically  that  a  spontaneous  cure  of  this  disease  with- 
out an  operation  is  really  a  stroke  of  good  fortune.  Such 
great  dangers  arise  for  the  patient  from  the  accumulation  of 
pus  in  his  abdomen  that  an  operation  is  preferable  to  a  cure  by 
nature,  even  were  this  a  more  frequent  event  than  is  proved  by 
experience.  I  believe  that  no  experienced  clinician  will  hesitate  to 
call  in  the  surgeon  in  those  cases  where  he  has  detected  suppura- 
tion or  the  formation  of  abscesses,  or  has  reason  to  suspect  them. 
The  views  of  the  surgeons  differ  only  as  to  the  choice  of  the  time 
when  the  operation  shall  be  performed.  Some  of  them  (Weir, 
Deaver,  Morris,  Finney,  Kraft,  Roux,  and  others)  have  proposed  to 
perform  it  as  soon  as  possible,  for  the  following  reasons  :  (i)  It 
would  be  easier  technically  ;  (2)  those  adhesions  which  would  pre- 
vent recognition  of  the  pathological  territory  would  yet  be  absent ; 
(3)  the  formation  of  extensive  abscesses  and  the  development  of 
diffuse  peritonitis  would  be  prevented  ;  (4)  therefore  the  resection  of 
the  appendix  would  be  easier.  Others  have  emphasized  another  point 
of  view — namely,  that  if  the  special  and  individual  circumstances 
allow  of  waiting,  in  this  period  of  time  the  abscess  may  become  walled 
off,  and  that  when  it  afterward  empties  itself  the  opening  of  the 
peritoneal  cavity  will  have  been  avoided.  This  opening  of  the 
general  peritoneal  cavity  is,  after  all,  a  critical  matter,  and  can  rarely 
be  avoided  in  the  early  operation.  At  present  we  can  not  decide 
which  of  these  opinions  is  the  correct  one.  Besides,  we  can  not 
formulate  definite  rules  concerning  the  exact  time  when  an  opera- 
tion is  necessary  and  when  not.  This  must  be  decided  in  each 
individual  case.  In  some  cases  which  start  violently  great  im- 
provement may  soon  set  in,  which  may  permit  a  delay ;  in  others 
which  commence  mildly  the  surgeon  may  be  compelled  to  perform 
an  operation  very  suddenly,  because  the  symptoms  of  occlusion 
or  of  a  threatening   perforation  peritonitis   may  appear  suddenly. 
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The  discussion  of  the  internal  treatment  will  precede  that  of  the 
operative  treatment,  because  in  practice  it  always  precedes  the 
latter,  and  because  it  is  the  only  one  possible  in  those  cases  in 
which  permission  for  operation  is  refused. 

Internal  Treatment. — In  general  this  corresponds  with  that  of 
simple  catarrhal  appendicitis  :  absolute  rest  in  bed  until  the  symp- 
toms of  the  inflammation  have  entirely  subsided  ;  the  application  of 
ice-bags  or  ice  poultices  on  the  right  hypogastric  region,  or,  if  the 
fever  is  not  high  and  the  case  becomes  protracted,  hot  poultices  ; 
for  internal  pains  opium,  and  in  such  doses  as  to  make  the  patient 
nearly  free  from  pain.  Excessive  doses  must  be  avoided,  since 
they  conceal  the  course  of  the  disease,  cause  the  mouth  to  become 
dry,  and  affect  the  action  of  the  heart  unfavorably.  If  opium  does 
not  agree  with  the  patient,  morphin  must  be  tried.  If  very  violent 
paroxysms  of  pain  occur,  subcutaneous  injections  of  morphin  render 
good  service  on  account  of  their  quick  action  (^  of  a  grain  at 
first  injection).  Antipyretics  need  not  be  prescribed,  since  the 
behavior  of  the  fever  is  a  valuable  indication  as  to  improvement  and 
aggravation.  Fitz  ("Practice  of  Medicine,"  Fitz  and  Wood)  and 
Sahli  recommend  the  use  of  leeches  in  the  right  ileocecal  region, 
which  Wood  and  Fitz  (/.  c.)  believe  to  be  very  useful  if  the  inflam- 
matory action  is  the  outcome  of  a  typhlitis  stercoralis. 

In  all  severe  cases,  and  especially  at  first,  the  introduction  of  both 
solid  and  liquid  food  must  be  strictly  forbidden,  because  the  increase 
in  peristalsis  during  digestion  may  increase  the  inflammation,  break 
tender  adhesions,  and  facilitate  the  perforation  of  ulcers  and  the 
eruption  of  suppuration  into  the  peritoneal  cavity.  It  is  only 
when  all  the  symptoms  of  inflammation  have  subsided  that  a 
liquid  diet  may  be  prescribed,  then  a  pulpy  one,  and  eventually 
light,  easily  digested,  solid  food.  Water,  sometimes  mixed  with 
a  little  wine,  and  weak  tea,  may  be  allowed,  but  always  in  very 
small  amounts.  If  there  is  nausea  and  vomiting,  the  stomach  should 
remain  empty  and  small  water  enemata  should  be  prescribed.  The 
administration  of  purges  is  of  doubtful  value.  Great  caution  is  also 
requisite  in  this  regard,  even  after  the  suppurative  appendicitis  is  on 
the  wane.  If  the  disease  lasts  very  long,  or  if  the  general  condition 
of  the  patients  has  suffered  from  former  attacks  of  this  or  other  dis- 
ease, small  nutritive  enemata  (milk,  eggs,  peptone)  are  to  be  given. 
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Of  course,  it  depends  upon  the  further  development  of  the  disease 
as  to  how  long  the  administration  of  opium  and  the  abstinence  from 
food  shall  continue. 

In  six  cases  of  appendicitis  that  all  presented  palpable  tumors  of 
varying  sizes  in  the  right  iliac  fossa,  and  in  which  I  had  repeatedly- 
urged  operation  but  was  regularly  refused,  I  met  with  success 
by  large  oil  injections  into  the  colon.  Judging  from  the  anamnesis, 
which  pointed  to  years  of  persistent  obstipation,  they  were  all  of  the 
stercoral  type.  One  pint  of  pure  olive  oil  was  used,  in  which 
thymol  crystals  were  dissolved  by  crushing  them  under  the 
oil  in  a  mortar — a  saturated  solution  of  thymol  in  olive  oil,  in 
fact.  This  was  slowly  introduced  at  a  temperature  of  ioo°  F., 
through  a  Langdon  tube,  as  high  up  as  possible,  using  from  eight  to 
ten  feet  of  pressure.  All  the  cases  recovered  from  two  or  more 
recurrent  attacks  under  this  treatment,  associated  with  diet,  rest, 
and  hot  poulticing.  But  the  danger  of  the  method  lies  in  procras- 
tination— such  patients  should,  by  all  means,  be  operated.  The 
improvement  after  one  attack  will  fortify  their  aversion  against 
operation,  and  there  is  danger  that  they  may  eventually  succumb  to 
a  recurrent  appendicitis.  I  have  watched  these  six  cases  since 
1889,  and  one  who  was  treated  in  June  of  that  year  died  of  diffuse 
peritonitis  and  intestinal  paresis  in  1895.  Two  others  treated  in 
1890  have  each  had  two  attacks  since  that  were  serious. 

Operative  Treatment. — Operation  should  be  considered  when 
the  signs  and  symptoms  enumerated  indicate  a  suppuration.  A 
number  of  German  clinicians  advocate  exploratory  puncture  if 
the  pus  which  was  drawn  off  has  a  fecal  odor,  or  if  it  shows 
signs  of  decomposition  they  recommend  the  operation  to  be 
performed  as  soon  as  possible.  Personally  I  do  not  sanction 
exploratory  puncture  and  attempts  at  aspirating  pus  in  appendicitis. 
There  is  a  possibility  of  infecting  the  peritoneum  and  unnecessarily 
complicating  the  case  by  puncture  of  the  bowel,  and  the  puncture 
may  fail  to  detect  pus  even  in  cases  where  operation  proves  it 
to  be  present.  As  to  the  time  when  the  operation  should  be 
performed,  the  following  general  indications  may  be  formulated. 
If  the  disease  symptoms,  such  as  fever,  acceleration  of  the  pulse, 
pains,  and  the  condition  of  the  abdomen  in  general,  do  not  improve 
in  two  days  after  their  beginning,  but  continue  with  undiminished 
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intensity,  or  if  an  aggravation  of  symptoms  follows  a  considerable 
improvement  which  took  place  in  this  space  of  time,  then  an  oper- 
ation ought  to  be  performed  at  once.  The  same  is  the  case  if  the 
improvement  observed  at  first,  after  the  demonstrable  breaking  forth 
of  the  suppuration  into  the  intestines,  the  vagina,  the  bladder,  etc., 
is  only  of  a  very  short  duration,  and  the  condition  of  affairs  is  again 
the  same  as  before.  It  is  also  the  case  if  the  resistance  in  the  right 
ileocecal  region  disappears  suddenly  without  being  accompanied  by 
an  improvement.  Here  the  suspicion  is  present  that  the  suppuration 
has  forced  its  way  into  other  sections  of  the  abdomen.  An  oper- 
ation, also,  is  necessary,  if  the  symptoms  of  occlusion  appear ;  also 
if  the  patient  is  seized  with  chills  ;  if  the  resistance  in  the  hypo- 
gastric region  rapidly  increases  ;  and  if  there  are  signs  of  develop- 
ment of  a  general  peritonitis.  If  it  has  come  to  the  development 
of  a  septic  general  peritonitis,  the  chances  are  bad,  both  with  and 
without  an  operation.  In  a  small  portion  of  the  cases  of  general 
fibrino-suppurative  peritonitis  a  cure  has  been  effected  by  performing 
an  operation  very  early.  This,  however,  has  also  been  achieved  in 
individual  cases  without  an  operation  having  been  performed.  After 
the  operation  has  been  decided  upon  the  case  should  not  altogether 
be  left  to  the  surgeon  to  decide  whether  it  shall  be  performed  at 
once  or  not :  the  attending  practitioner's  experience  is  very  valuable 
in  forming  an  opinion  of  the  general  condition  of  the  patient  and 
any  previous  diseases  that  may  have  weakened  it.  "  The  medical 
treatment  has  an  important  place  in  the  management  of  every  case 
of  appendicitis,  and  should  never  be  ignored."  (N.  Senn,  "Practical 
Surgery,"  p.  724!) 

CHRONIC    APPENDICITIS    (RECURRENT    AND     RELAPSING 

APPENDICITIS). 

In  230  cases  of  acute  appendicitis  which  I  could  gather  from 
German,  French,  English,  and  American  literature,  and  the  records 
of  which  contained  a  reference  to  the  future  or  previous  history  of 
the  case,  more  than  one  attack  of  appendicitis  had  occurred  in  124 
cases.  According  to  this  complication,  patients  afflicted  with  acute 
appendicitis  are  likely  to  have  another  attack  in  about  54  per  cent,  of 
all  cases.  In  about  one-half  of  all  cases  of  acute  appendicitis 
observed  by  Fitz  there  was  more  than  one  attack  of  the  disease. 
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The  different  attacks  are  separated  by  longer  or  shorter  intervals  of 
apparent  freedom  from  discomfort.  The  symptomatology  and 
prognosis  present  the  same  characteristics  as  those  of  the  original 
affection,  except  that  the  prognosis  becomes  graver  the  more 
numerous  and  smaller  the  intervals  at  which  the  recurrences 
develop.  In  this  connection  American  clinicians,  following  the 
doctrines  of  Fitz,  have  come  to  speak  of  (i)  recurrent  and  (2) 
relapsing  chronic  appendicitis. 

1.  If  the  intervals  are  long,  perhaps  months  or  years,  each  sub- 
sequent attack  is  regarded  as  a  recurrent  appendicitis.  If  the  attacks, 
however,  occur  frequently  and  at  shorter  intervals,  say  of  weeks  or 
months,  and  the  patient  in  the  mean  time  is  comparatively  free  from 
pain  in  the  right  iliac  fossa,  the  condition  represents  a  chronic 
appendicitis  with  a  tendency  to  relapses,  generally  spoken  of  as  a 
chronic  or  relapsing  appendicitis,  the  difference  between  the  recur- 
rent and  the  relapsing  appendicitis  being  that  in  the  former  we 
assume,  on  the  basis  of  the  physical  examination  and  the  general 
experience  of  the  patient,  that  a  more  complete  restitution  to  the 
normal  condition  has  taken  place  in  the  appendix. 

In  chronic  or  relapsing  appendicitis  the  histological  evidences  of 
chronic  inflammation  are  supposed  to  be  present  as  the  result  of  a 
previous  acute  attack.  The  lesions  characteristic  of  chronic  appendi- 
citis may  be  present,  however,  and  may  not  cause  the  symptoms 
indicative  of  this  condition.  The  most  constant  symptoms  of  chronic 
appendicitis  are  localized  pain  and  tenderness,  and  the  most 
important  aids  in  determining  its  existence  are  the  previous  history 
of  the  patient  and  careful  palpation.  The  pain  is  characterized  by 
its  persistence,  the  intervals  of  relief  being  rare.  Talamon  ("La 
Colique  Appendiculaire  et  les  formes  non  chirurgicales  de  l'appen- 
dicite,"  Paris,  1900)  has  designated  this  condition  as  "  colique  ap- 
pendiculaire," and  is  of  the  opinion  that  it  is  an  infirmity  yielding 
to  medical  treatment  in  72  per  cent,  of  the  cases.  Personally  I 
regard  the  figures  of  Talamon  as  dangerously  optimistic,  at  least 
they  do  not  agree  with  my  personal  experience  with  such  cases. 

Symptomatology. 

Pain  is  likely  to  come  on  at  any  time  and  after  the  least  exertion 
or  insignificant  attacks  of  dyspepsia.     Usually  these  attacks  compel 
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the  patient  to  remain  in  a  recumbent  position  for  several  days. 
Careful  thermometric  observations  have  led  me  to  believe  that  three- 
fourths  of  my  cases  of  this  type  show  a  slight  elevation  of  temper- 
ature (ioo°  F.)  during  the  relapses.  In  about  one -third  of  the 
cases  a  resistant  mass,  varying  from  the  size  of  a  hen's  egg  or  the 
index- finger  to  that  of  an  orange,  can  be  palpated  in  the  region  of 
the  cecum.  It  is  due  either  to  the  enlarged  appendix  itself  or  to 
the  accumulation  of  fecal  matter.  When  it  consists  of  the  latter, 
relief  often  follows  evacuation  of  the  bowel.  These  are  the  types 
that  the  older  writers  spoke  of  as  "stercoral  typhlitis."  Just  what 
the  exact  histological  condition  in  the  appendix  and  cecal  mucosals 
during  these  relapses  it  is  impossible  to  say.  The  patient  is,  as  a 
rule,  compelled  to  live  near  his  medical  adviser.  The  constant  state 
of  uncertainty  renders  him  irritable,  timid,  and  neurasthenic.  The 
enfeeblement  of  the  patient  is  proportional  to  the  frequency  in  the 
recurrence  of  the  attacks  and  the  shortness  of  the  intervals  of  com- 
parative freedom  intervening  between  them. 

Diagnosis. 

Chronic  appendicitis  requires  differentiation  from  similar  symp- 
toms caused  by  neurasthenia,  hysteria,  and  hypochondriasis.  Pa- 
tients of  this  type  have  occasionally  presented  symptoms  of  such 
striking  similarity  to  chronic  relapsing  appendicitis  that  they  have 
been  subjected  to  operation,  and  the  normal  appendix  removed  from 
them.  On  examining  such  patients  critically  the  clinician  will  at 
one  time  or  other  discover  that  the  localized  tenderness  in  the  iliac 
fossa  is  entirely  absent  when  the  attention  of  the  patient  is  diverted, 
and  that  there  is  no  palpable  tumor  when  the  iliac  region  is  thor- 
oughly examined  and  palpated. 

Method  of  Palpating  the  Appendix. 

Edebohls  ("Amer.  Jour,  of  the  Med.  Sci.,"  vol.  cvn,  1894,  p. 
487)  described  his  method  of  palpating  the  appendix  in  females  as 
follows  :  After  completion  of  the  ordinary  bimanual  examination  of 
the  pelvic  organs,  the  patient  is  drawn  upward  upon  the  table  about 
a  foot,  her  feet  still  remaining  where  they  were  placed  for  the  vagi- 
nal examination.  This  is  mainly  for  the  purpose  of  unfolding  the 
flexure  of  the  thigh  upon  the  abdomen,  and  to  render  the  right  iliac 


DIFFERENTIAL    DIAGNOSIS.  8  I 

region  more  accessible  to  the  palpating  hand.  One  hand  only, 
applied  externally,  is  required  for  the  practice  of  palpation  of  the 
vermiform  appendix.  No  assistance  can  be  rendered  by  a  finger 
introduced  into  the  vagina,  and  very  little  assistance,  and  that  only 
occasionally,  by  a  finger  introduced  into  the  rectum.  Standing  at 
the  patient's  right,  the  examiner  begins  the  search  for  the  appendix 
by  applying  two,  three,  or  four  fingers  of  the  right  hand,  the  palmar 
surface  downward,  almost  flatly  upon  the  abdomen,  in  a  straight 
line  from  the  umbilicus  to  the  anterior  superior  spine  of  the  right 
ilium.  He  notices  successively  the  character  of  the  various  struc- 
tures as  they  come  beneath  and  escape  from  the  fingers  passing  over 
them.  In  doing  this  the  pressure  exerted  must  be  sufficiently  deep 
to  recognize  distinctly,  along  the  whole  route  traversed  by  the 
examining  fingers,  the  resistant  surface  of  the  posterior  abdominal 
wall  and  of  the  pelvic  brim.  Only  in  this  way  can  we  positively 
feel  the  normal,  or  the  slightly  enlarged,  appendix ;  pressure  less 
than  this  must  necessarily  fail.  Pressure  deep  enough  to  rec- 
ognize distinctly  the  posterior  abdominal  wall,  the  pelvic  brim,  and 
the  structures  lying  between  them  and  the  examining  finger  form 
the  whole  secret  of  success,  according  to  Edebohls,  in  the  practice 
of  palpation  of  the  vermiform  appendix.  The  appendix  is  thereby 
recognized  as  a  more  or  less  flattened,  ribbon-shaped  structure  when 
normal,  or  as  a  more  or  less  rounded  and  firm  organ  of  varying 
diameter  when  its  walls  have  been  thickened  by  past  or  present 
inflammation.  The  normal  appendix  exhibits  no  special  sensitive- 
ness on  being  squeezed.  A  good  guide  in  searching  for  the  appen- 
dix is  to  make  out  the  right  common  and  external  iliac  arteries  first, 
the  pulsation  of  which  can  be  plainly  felt.  The  line  of  these  vessels 
corresponds  to  a  surface  line  drawn  from  the  left  of  the  umbilicus 
to  the  middle  of  Poupart's  ligament.  The  appendix  is  generally 
found  almost  immediately  outside  of  these  vessels.  At  its  base  it  is 
separated  from  the  vessels  by  a  space  of  from  one-half  to  one  inch, 
while  lower  down  in  its  course  it  generally  crosses  very  obliquely 
the  line  of  the  arteries.  In  testing  the  method,  I  found  that  it  was 
rarely  possible  to  palpate  the  normal  appendix,  and  in  stout  patients, 
and  whenever  there  is  much  rigidity  from  pain  or  apprehension,  the 
method  has  failed  in  my  experience.  Pressure  sufficient  to  feel  the 
appendix  when  there  is  suppuration  is  a  dangerous  procedure, 
ii— 6 
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Chronic  relapsing  appendicitis  may,  under  certain  circumstances, 
have  to  be  differentiated  from  all  the  conditions  which  shall  be  de- 
scribed in  the  differential  diagnosis  of  suppurative  appendicitis  and 
perityphlitis.  There  are  two  conditions,  however,  which  are  espe- 
cially likely  to  be  confounded  with  the  chronic  form  of  appendicitis. 
These  are  cancer  of  the  cecum  and  irritation  of  the  right  ureter  by 
calculi,  or  even  actual  renal  colic.  An  accurate  anamnesis  may  pre- 
vent confounding  cecal  cancer  with  appendicitis  ;  above  all,  the  tem- 
perature is  of  importance.  In  cancer  of  the  cecum  fever  is  almost 
unknown,  except  where  the  cancer  has  caused  perforation  and 
peritonitis.  In  such  cases  the  exact  diagnosis  becomes  very  diffi- 
cult, and  is  often  not  made  until  an  exploratory  laparotomy  is 
undertaken.  Among  the  most  interesting  cases  which  call  for  dif- 
ferential diagnosis  are  those  presenting  pain  in  the  right  iliac  fossa, 
due  to  irritation  of  the  right  ureter  by  the  passage  of  crystals  of  cal- 
cium oxalate  or  uric  acid.  R.  Cabot  has  called  attention  to  the 
role  of  calcium  oxalate  in  simulating  the  pains  of  chronic  appendi- 
citis. One  of  the  most  instructive  cases  that  have  come  under  my 
experience  in  this  connection  was  that  of  a  scholarly  fellow-prac- 
titioner, himself  a  diagnostician  of  wide  reputation.  He  had  suffered 
for  a  long  time  from  intense  pains  in  the  right  iliac  fossa,  and  finally 
was  operated  on  by  a  well-known  surgeon  and  his  appendix 
removed.  I  did  not  see  the  operation,  nor  could  my  colleague 
give  a  description  of  it  from  personal  observation.  The  statement 
made  by  the  surgeon  was  that  it  presented  signs  of  slight  inflamma- 
tion. There  was  no  perityphlitis,  and  the  cecum  appeared  normal. 
Five  or  six  months  after  the  removal  of  his  appendix  the  doctor 
again  suffered  from  pain  in  the  same  region  and  more  intense 
than  before,  the  painful  attacks  occurring  at  intervals.  The  same 
surgeon  was  again  consulted,  and  suggested  a  second  operation, 
but  before  a  date  could  be  agreed  upon  the  patient  one  morning 
passed  a  ragged  edged  uric  acid  calculus  in  his  urine,  and  has 
since  then  never  again  felt  any  discomfort  in  the  iliac  region.  In 
patients  who  have  an  acquired  or  inherited  gouty  tendency  repeated 
attacks  of  nephritic  colic,  either  from  the  passage  of  calculi  or  of 
uric  acid  crystals,  so  closely  resemble  the  relapses  of  chronic  appen- 
dicitis that  a  differential  diagnosis  is  at  times  impossible  without  ex- 
amination of  the    urine.       The  presence   of   uric  acid   or   calcium 
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oxalate  crystals,  especially  if  accompanied  by  blood-corpuscles, 
should  suggest  a  renal  or  ureteral  nature  of  the  attack  and  stimulate 
a  very  thorough  examination  of  the  ileocecal  region  by  Edebohls' 
method,  and  catheterization  of  the  ureters. 

Prognosis. 

The  prognosis  of  chronic  appendicitis  is  uncertain,  though,  as  a 
general  rule,  it  is  favorable  as  to  life.  There  is  such  a  thing  as  a 
spontaneous  cure  by  complete  obliteration  of  the  appendix,  as  a 
result  of  a  severe  recurrent  attack. 

The  treatment  will  be  considered  in  connection  with  suppurative 
appendicitis,  but  I  may  remark  here  that  in  a  condition  in  which  re- 
currences are  frequent,  and  the  relapses  occur  at  such  intervals  as  to 
keep  the  patient  in  a  state  of  invalidism,  the  surgical  removal  of  the 
appendix  is  the  only  treatment  that  gives  hope  of  relief. 
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CHAPTER  II. 

INFECTIOUS  GRANULOMATA  OF  THE    INTESTINE. 
TUBERCULOSIS  OF  THE  INTESTINE. 

Prior  to  the  views  of  Koch  expressed  at  the  International  Con- 
gress on  Tuberculosis  held  in  London  during  July,  1901,  the  com- 
monly accepted  opinion  was  that  infection  of  the  human  intestine 
with  tuberculosis  may  occur  in  three  ways  :  (1)  By  means  of  infected 
ingesta,  particularly  the  milk  and  meat  of  tuberculous  animals  ;  (2) 
by  swallowing  the  sputa  arising  from  the  patient's  own  respiratory 
passages  that  may  be  infected  with  tuberculosis  ;  and  (3)  by  way 
of  the  blood  and  lymph  channels.  This  latter  constitutes  a  secon- 
dary infection  of  the  intestinal  tract,  which  is  by  far  the  most  fre- 
quent manner  of  infection.  In  children  a  more  frequent  localization 
of  tuberculosis  in  the  abdominal  and  peritoneal  lymph-glands  has 
been  found,  while  in  adults  the  most  frequent  form  of  the  disease 
is  the  tubercular  intestinal  ulcer. 

The  recent  researches  of  Koch  (/.  c.)  make  the  possibility  of  in- 
fection of  the  human  intestine  by  ingested  meat  and  milk  of  tuber- 
culous animals,  a  question  for  future  investigation. 

It  is  important  to  emphasize,  for  the  purpose  of  advancing  our 
understanding  of  the  pathogenesis  and  nature  of  intestinal  tubercu- 
losis, as  well  as  of  prophylaxis,  that  Koch  has  not  asserted,  as  a 
fact  proved  beyond  any  doubt,  that  the  human  intestine  can  not  be 
infected  with  tuberculosis  by  drinking  the  milk  or  eating  the  flesh 
of  tuberculous  cattle.  What  he  stated  was,  that  his  own  experi- 
ments have  been  carried  only  far  enough  to  enable  him  to  say 
positively  that  the  bacillus  of  human  tuberculosis  can  not  infect 
cows  and  swine,  leaving  him  in  doubt  as  to  the  converse  proposi- 
tion— that  is,  whether  the  bacillus  of  bovine  tuberculosis  can  infect 
human  beings.  Koch's  inference  is  that  human  and  animal  tuber- 
culosis are  two  distinct  diseases,  and  that  human  beings  in  all  proba- 
bility can  not  be  infected  by  the  bacilli  of  bovine  tuberculosis,  any 
more  than  cattle  and  swine  can  be  infected  with  the  bacilli  of  human 
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tuberculosis.  But  in  the  absence  of  any  experiments  to  prove  this 
inference,  it  must  for  the  present  be  considered  in  the  light  of  a 
hypothesis. 

In  chapter  xxi,  volume  i,  of  this  work  I  have  given  a  brief 
abstract  of  the  views  concerning  primary  intestinal  tuberculosis 
(under  the  heading  of  Tubercular  Ulcers).*  In  answer  to  Klebs, 
Orth,  and  others  who  say  that  in  many  cases  human  beings  and 
animals  have  been  shown  by  postmortem  examination  to  have  been 
first  infected  in  the  intestinal  canal,  presumably  by  bacilli  ingested 
in  milk  or  meat  from  tuberculous  cows,  Koch  cites  the  extreme 
rareness  of  primary  intestinal  tuberculosis,  and  asserts  that  the  few 
cases  that  had  been  enumerated  in  autopsy  statistics  were  by  no 
means  attributable  with  certainty  to  infection  with  bovine  tubercu- 
losis. It  was  just  as  "  likely  that  they  were  caused  by  widely  propa- 
gated bacilli  of  human  tuberculosis,  which  might  have  gotten  into 
the  digestive  canal  in  some  way." 

In  support  of  the  rareness  of  primary  intestinal  tuberculosis  he 
quotes  the  statistics  of  Biedert,  who  found  but  sixteen  cases  of 
primary  intestinal  tuberculosis  in  3104  autopsies  of  tuberculous 
children  ;  also  the  results  of  similar  postmortem  examinations  in  the 
"  Kaiser  and  Kaiserin  Friederich  Kinder  Hospital."  Among  933 
cases  of  tuberculosis  in  children  of  this  institution,  only  10  cases 
of  primary  tuberculosis  of  the  intestines  occurred.  Among  the 
great  number  of  postmortem  examinations  at  the  "  Charite  "  Hos- 
pital in  Berlin,  Koch  himself  remembered  having  seen  primary 
tuberculosis  of  the  intestines  only  twice,  and  he  reminds  us  that 
Baginski  never  found  tuberculosis  of  the  intestines  without  a  simul- 
taneous affection  of  the  lungs  and  bronchial  glands. 

All  these  references,  and  some  others  quoted  by  him,  naturally 
go  to  show  that  primary  intestinal  tuberculosis  is  rare  in  human 
beings,  and  that  therefore  infection  by  meat  and  milk  is  also  rare  ; 
for  it  is  Koch's  main  argument  that  we  can  not  assume  with  certainty 
that  tuberculosis  is  caused  by  ingesta  unless  the  intestine  can  be 
shown  to  suffer  first ;  i.  e.,  unless  primary  tuberculosis  of  the  intes- 
tines is  found. 


*This  chapter  (xxi)  was  printed  long  before  the  report  of  Koch  to  the  London  Con- 
gress on  Tuberculosis,  and  hence  could  not  embody  his  recent  experiments. 
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This  argument  meets  with  two  objections  that  make  its  uncondi- 
tional acceptance  difficult : 

I.  In  the  first  place,  it  has  been  known  that  the  bacillus  of  human 
tuberculosis  may  pass  the  structures  of  the  intestinal  wall  (mucosa, 
submucosa,  muscularis)  without  leaving  any  trace  of  its  existence 
there.  After  such  passage  without  altering  the  intestinal  tissue,  it 
has  been  known  to  produce  tuberculosis  of  the  mesenteric,  omental, 
and  peritoneal  lymphatic  structures. 

II.  The  positive  exclusion  of  primary  intestinal  tuberculosis  is  a 
work  of  enormous  technical  difficulty  because  it  necessitates  not 
only  the  macroscopic,  but  even  the  microscopic,  examination  of  the 
entire  digestive  tract  from  mouth  to  anus  (26  to  30  feet),  with  its 
extensive  mesentery,  omentum,  and  peritoneum,  and  all  its  lymph- 
atic structures. 

The  stomach  and  intestines  give  evidence  of  a  miraculous  im- 
munity from  tuberculosis  infection,  which  is  in  part  ascribable  to 
the  activity  of  digestive  ferments,  to  the  peristalsis,  and  to  some  as 
yet  not  understood  natural  provision  for  disinfection  (see  chapter 
on  Dystrypsia)  which  has  been  made  the  object  of  experimental 
study  by  Schiitz  (/.  c). 

Even  if  we  accept  Koch's  inference  that  the  human  subject  can 
not  be  infected  with  the  bacillus  of  bovine  tuberculosis,  we  should 
feel  justified  in  assuming  a  more  frequent  occurrence  of  primary 
intestinal  tuberculosis  due  to  the  bacillus  of  human  tuberculosis. 
As  this  does  not  appear  to  be  the  case,  there  must  be  a  reason  for 
it ;  either  the  bacillus  can  pass  through  the  intestinal  structures 
without  leaving  any  trace  of  its  passage,  or  there  is  some  normal 
provision  for  disinfection,  or  both.  These  points  must  be  the  objects 
for  future  investigation. 

The  relationship  between  human  and  bovine  tuberculosis  has 
been  the  object  of  extensive  experimentation  by  American  investi- 
gators. Dr.  Theobald  Smith  reported  his  conclusions  in  the 
''Journal  of  Experimental  Medicine,"  volume  111,  page  451,  1898. 
Whilst  he  agreed  with  Koch  in  the  announcement  that  the  bacillus 
of  human  tuberculosis  was  incapable  of  infecting  cattle,  he  differed 
from  Koch  by  asserting  that  the  bovine  bacillus  may  actually  infect 
the  human  subject,  and  attributed  this  to  its  higher  pathogenic  power. 

The  work  done  under  the  auspices  of  the  Pennsylvania  State 
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Live  Stock  Sanitary  Board  (Leonard  Pearson,  "  Phila.  Med.  Jour.," 
Aug.  3,  1 89 1,  p.  184)  showed  very  clearly  that  for  experimental 
animals,  tubercle  bacilli  from  cattle  are  in  all  cases  as  virulent,  and 
usually  very  much  more  so,  than  tubercle  bacilli  from  man.  In  view 
of  the  fact  that  the  bacillus  of  bovine  tuberculosis  is  so  constantly 
more  virulent  than  the  bacillus  of  human  tuberculosis  for  animals  of 
so  widely  different  species  as  the  dog,  goat,  rabbit,  and  horse  (which 
are  classed  among  the  more  resistant  animals),  and  the  cat,  guinea- 
pig,  swine,  and  cattle  (which  are  considered  vulnerable),  it  appears 
hazardous  to  suggest  that  the  bacillus  of  bovine  tuberculosis  is  non- 
virulent  for  man,  on  the  ground  that  the  bacillus  of  human  tuber- 
culosis is  nonvirulent  for  cattle.  As  pointed  out  before,  Koch  by 
no  means  asserts  this  ;  but  the  idea  has  gone  abroad,  based  upon 
his  reports,  that  such  is  the  case,  and  therein  lies  a  great  danger. 

This  question  could,  according  to  Koch,  only  be  settled  by  the 
impossible  experiment  of  inoculating  a  human  being  with  bovine 
tuberculosis.  According  to  Pearson  (/.  c),  this  inoculation  has 
already  occurred  accidentally  iii  a  number  of  instances.  A  number 
of  men  have  contracted  tuberculosis  and  several  have  died  from  in- 
fections sustained  in  making  postmortem  examinations  on  tubercular 
cattle.  These  accidents  are  evidence  for  the  belief  that  the  bacillus 
of  bovine  tuberculosis  may,  under  favorable  conditions,  become 
virulent  for  human  beings.  All  efforts  at  prophylaxis  by  condemn- 
ing meat  from  tuberculous  cattle,  etc.,  must  therefore  continue  with 
unrelenting  vigilance. 

Orth  distinguishes  a  specific  and  a  nonspecific  intestinal  tuber- 
culosis. By  specific  tuberculous  changes  are  meant  the  tuber- 
culous ulcers  ;  by  nonspecific,  the  catarrhal  enteritis  in  association 
with  tuberculosis.  The  tuberculous  changes  in  the  small  intes- 
tine may  be  localized  at  any  place  between  the  ileocecal  valve 
and  the  pylorus.  In  the  same  way  the  colon  exhibits  a  vari- 
able localization  of  the  tuberculous  process.  Very  frequently  the 
cecum,  vermiform  process,  and  the  ascending  colon  are  the  only 
parts  involved.  This  localization  often  expresses  itself  clinically  as 
a  tuberculous  "ileocecal  tumor,"  very  much  simulating  the  tumor 
of  appendicitis.  This  is  not  the  only  form  in  which  intestinal 
tuberculosis  presents  itself  clinically  as  a  tumor,  for  we  may  en- 
counter enlarged  tuberculous  retroperitoneal  and  mesenteric  glands 
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which  may  very  much  confuse  the  diagnostician.  We  will  return 
to  the  consideration  of  this  subject  under  a  special  heading,  Tuber- 
culous Ileocecal  Tumor.  Generally  the  disease,  of  whatever  type, 
is  preceded  by  a  series  of  symptoms  that  correspond  to  those  of 
acute  or  chronic  enteritis  or  colitis.  Occasionally  it  is  even  possible 
to  arrive  at  a  conclusion  concerning  the  nature  of  this  form  of  en- 
teritis by  the  detection  of  tubercle  bacilli  in  the  evacuations  and  the 
positive  reaction  following  tuberculin  injections.  The  principal  sug- 
gestive symptoms  are  copious  diarrheas  accompanied  by  attacks  of 
colic  and  fever.  If  other  causes  can  be  excluded,  and  if  they 
occur  in  individuals  already  afflicted  with  tuberculosis  in  another 
organ,  or  in  an  individual  predisposed  by  heredity  or  environment, 
the  suspicion  of  tuberculous  disease  of  the  intestine  should  be 
aroused.  Tubercle  bacilli  are  not  found  in  the  evacuations  until 
the  ulcerative  processes  have  developed  in  the  intestines  and  caused 
loss  of  substance.  It  is  essential  that  the  swallowed  sputa  should 
be  excluded  as  a  source  of  the  tubercle  bacilli  found  in  the  dejecta. 
Clinically,  tuberculosis  of  the  alimentary  tract  may  express  itself 
in  three  forms  :  (i)  The  tuberculous  enteritis  or  colitis  :  (2)  the  tu- 
berculous ulcer  ;  (3)  the  tuberculous  neoplasm  or  tumor.  In  addi- 
tion to  these,  the  possibility  of  peritoneal  tuberculosis  sometimes 
confuses  the  diagnosis. 

Tuberculous  Enteritis. 

This  at  first  runs  its  course  under  the  symptoms  of  an  ordinary 
enteritis,  which  are  diarrhea,  occasional  attacks  of  colic,  and  fever 
reaching  about  1020  F.  The  characteristic  of  this  diarrhea  is  the 
presence  of  tubercle  bacilli  in  the  dejection,  but  by  that  time  we  are 
dealing  with  an  ulcerating  enteritis  which  will  soon  express  itself  by 
discharges  that  contain  blood  and  pus,  and  even  fragments  of  intes- 
tinal tissue.  None  of  these  symptoms  is  characteristic  for  tubercu- 
lous enteritis.  Profuse  diarrhea  is  a  more  constant  result  of  tuber- 
culosis of  the  colon  than  of  tuberculosis  of  the  small  intestine. 
Eventually  the  phenomena  of  tuberculous  peritonitis  supervene. 
These  are  meteorism,  vomiting,  singultus,  and  a  free  exudate  in  the 
peritoneal  cavity.  At  first  these  signs  are  transient,  but  later  on 
they  become  more  permanent,  eventuating  in  the  formation  of  pal- 
pable bands  in  the  omentum  and  manifold  adhesions  causing  irreg- 
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ular  distribution  of  the  exudate  and  distortion  of  the  abdominal 
organs  from  their  normal  positions. 

When  constricting  bands  of  cicatrices  have  developed,  the  lumen 
of  the  intestine  may  become  obstructed,  and  we  may  have  the  clin- 
ical picture  of  intestinal  stricture,  with  dilation  above  the  con- 
stricted area.  It  is  impossible  to  decide  whether  the  stenosis  in 
such  cases  is  due  to  cicatricial  stricture  or  peritoneal  adhesions,  but 
if  intense  symptoms  of  intestinal  ulceration,  with  long-continued 
diarrhea  and  stools  containing  blood  and  pus,  have  existed,  one 
should  be  inclined  to  attribute  the  obstruction  to  cicatrices,  whereas 
the  predominance  of  symptoms  referring  to  chronic  peritonitis  would 
incline  the  clinician  to  the  diagnosis  of  peritoneal  adhesions. 

Diagnosis. — The  differential  diagnosis  between  simple  catarrhal 
and  tubercular  enteritis  hinges  upon  the  presence  of  tubercle  bacilli 
in  the  evacuations  under  conditions  where  the  deglutition  of  bacilli 
can  be  excluded.  The  differential  diagnosis  between  the  ordinary 
appendicitis  and  tubercular  appendicitis  or  tubercular  perityphlitis 
is  very  difficult  indeed,  particularly  if  the  phthisical  changes  in  the 
lungs  are  not  very  evident.  These  pulmonary  evidences  of  tuber- 
culosis are  sometimes  very  trivial ;  I  have  had  this  experience  in 
three  cases  of  perirectal  abscesses  arising  from  tuberculosis  of  the 
lymph-glands  about  the  rectum,  and  one  case  of  tubercular  tumor 
of  the  ileum  just  preceding  and  involving  the  ileocecal  valve.  In 
these  four  cases  the  tuberculosis  of  the  lungs  could  not  be  definitely 
determined,  though  repeated  physical  examinations  of  the  thorax 
were  made.  The  patients  did  not  bring  up  any  expectoration.  At 
the  autopsy  a  small  tubercular  focus  was  found  in  the  lungs.  In  all 
cases  it  is  indispensable  to  subject  the  lungs  to  a  careful  examina- 
tion by  auscultation  and  percussion,  and  also  to  examine  the  remain- 
ing portions  of  the  body  for  enlargements  of  lymph-glands,  swollen 
joints,  etc.  A  positive  reaction  after  the  hypodermic  injection  of 
3  to  5  milligrams  of  Koch's  tuberculin  is  an  argument  in  favor  of 
tuberculosis  even  in  the  absence  of  pulmonary  signs. 

Prognosis. — The  enteritis,  acute  or  chronic,  occurring  in  asso- 
ciation with  pulmonary  tuberculosis  may  cease  after  a  varying  dur- 
ation and  a  functional  restitution  of  the  intestine  take  place.  Even 
tubercular  intestinal  ulcers  may  heal.  Unfortunately,  the  large 
number  of  secondary  intestinal   ulcers  do  not  occur  until  the  pul- 
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monary  process  is  very  advanced,  so  that  the  prognosis  is  grave. 
Such  patients  may  continue  to  exist  for  years  under  alternating  im- 
provements and  aggravations,  so  that  the  prognosis  regarding  the 
duration  of  life  should  not  be  absolutely  fatal.  It  is  a  very  curious 
experience  that  acute  and  subacute  localized  tuberculosis  of  the  in- 
testine may  terminate  in  recovery  ;  even  extensive  peritoneal  involve- 
ment may  become  arrested,  though  adhesions  and  functional  distur- 
bances may  follow.  A  fatal  termination  by  perforation  or  hemor- 
rhage, while  it  does  occur  in  intestinal  tuberculosis,  is  very  rare  in 
my  experience. 

Mixed  infections  supervening  upon  intestinal,  especially  rectal, 
tuberculosis  constitute  a  very  serious  complication.  When  diffuse 
diphtheric  processes  supervene  upon  tubercular  proctitis,  the  evacu- 
ations become  ichorous  and  putrescent,  and  a  fatal  result  is  inevi- 
table and  generally  occurs  under  the  symptoms  of  severe  general 
sepsis. 

Acute  miliary  tuberculosis  also  invades  the  intestines  when  it 
has  once  developed,  but  on  account  of  the  impossibility  to  determine 
the  degree  to  which  the  intestine  is  involved  and  the  hopelessness 
of  the  situation  therapeutically,  it  has  rather  more  of  a  pathological 
than  a  clinical  interest. 

The  tubercular  ulcers  have  already  been  fully  considered  in 
the  chapter  on  Intestinal  Ulcers. 

Tubercular  Intestinal  Tumors. 

Tubercular  Cecal  Tumor. — It  has  already  been  stated  that 
enlarged  retroperitoneal  and  mesenteric  tubercular  glands  may 
simulate  intestinal  tumors.  At  this  place,  however,  I  wish  to  refer 
especially  to  the  tubercular  tumor  of  the  cecum  and  appendix. 
The  cecum,  on  account  of  its  position,  is  the  most  favorable  loca- 
tion for  the  arrest  and  deposit  of  tuberculous  products  which  travel 
down  the  intestinal  canal.  The  pulmonary  tuberculosis  which  is 
observed  together  with  this  intestinal  complication  is  frequently 
insignificant.  Tubercular  infection  of  the  cecum  with  advanced 
pulmonary  phthisis  is  a  very  rare  occurrence.  The  recognition  of 
tubercular  neoplasms  in  this  region  is  a  modern  diagnostic  advance 
and  must  be  largely  credited  to  abdominal  surgeons.     Attention  was 
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first  called  to  it  as  a  disease  to  be  differentiated  from  carcinoma  of  the 
cecum.  Among  the  first  to  differentiate  these  two  conditions  was 
Durant  (cited  according  to  Conrath,  /.  c).  The  fact  that  Durant's 
article  was  published  as  late  as  1890  is  sufficient  evidence  that 
the  recognition  of  this  condition  is  a  very  recent  one.  In  1891 
Billroth  (cited  according  to  Conrath,  /.  c.)  called  attention  to  the 
tuberculous  character  of  certain  ileocecal  tumors  that  he  had  en- 
countered. Czerny  (/.  c),  Konig  (/.  c),  Conrath  (/.  c),  Korte  (/.  c\ 
Hofmeister  (/.  c),  Hartmann  and  Pilliet  (/.  c),  and  Salzer  (/.  c.) 
have  contributed  to  our  knowledge  of  tuberculous  ileocecal  tumors. 
Tuberculous  cecal  tumor  may  originate  in  two  ways — (a)  from  the 
mucosa  by  extensions  from  tubercular  ulcers  on  the  inner  side  of  the 
intestinal  canal,  and  (b)  from  the  serosa  by  the  extension  of  tubercu- 
lous lymph-glands.  The  form  that  originates  from  the  mucosa  rep- 
resents, no  doubt,  an  autoinfection  by  means  of  tuberculous  sputa. 
Whether  or  not  the  tumor  may  arise  as  a  primary  tuberculous 
process  from  ingested  tuberculous  food  can  not  be  definitely  stated, 
and  Koch's  recent  utterances  (Congress  on  Tuberculosis,  London, 
1 901)  cast  a  doubt  on  this  question.  In  most  cases  the  tumor  re- 
sults from  three  forms  of  changes  incident  to  the  tuberculous 
infection  :  (1)  The  inflammatory  infiltration  as  a  consequence  of 
multiple  tubercular  ulcers  which  (2)  may  lead  partly  to  extensive 
scar  formation,  and,  by  cicatricial  contraction,  cause  stenosis  of  the 
lumen  and  (3)  hypertrophy  of  the  intestinal  walls  as  a  result  of  the 
stenosis. 

The  relation  of  this  condition  to  perityphlitis  of  tuberculous 
origin  has  been  considered  in  the  chapters  on  Appendicitis,  Typhlitis, 
and  Perityphlitis.  It  may  be  stated  briefly  that  among  120  cases 
of  perityphlitis,  Langfelt  found  that  20  were  due  to  tuberculous 
processes.  The  chief  stenosis  occurs  at  the  ileocecal  valve,  the 
folds  of  the  valve  being  involved  in  the  process.  Professor  W.  P. 
Obrastzow,  of  Kiew  ("Archiv  f.  Verdauungs-Krankheiten,"  Bd.  iv, 
S.  440,  "  Zur  Diagnose  des  Blinddarmcarcinoms,  der  Blinddarm- 
tuberkulose,  u.  s.  w."),  calls  attention  to  the  fact  that  stenosis  of 
the  ileocecal  valve  does  not  always  bring  about  a  collapse  and  con- 
tracted condition  of  the  ascending  colon.  Theoretically  one  would 
expect  to  meet  with  this  result  and  one  ought  to  find  that  the  as- 
cending colon  would  be  palpable,  if  at  all,  as  a  thin  band  or  cord. 
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In  some  cases  this  is  really  the  condition  found  by  palpation,  but 
the  colon  in  other  cases  is  found  as  a  distended  cylinder  about  five 
centimeters  in  diameter.  Obrastzow  attributes  this  distention  to  the 
production  of  gases  from  stagnating  intestinal  contents. 

The  Diagnosis  of  Tubercular  Cecal  Tumor. — Conrath  {I.e.) 
has  collected  eighty-five  cases,  of  which  65  per  cent,  were  between 
the  ages  of  twenty  and  forty  years.  In  its  incipiency  the  disease  is 
latent ;  there  may  be  constipation,  or  constipation  alternating  with 
diarrhea.  The  disease  is,  as  a  rule,  not  recognized  as  serious  until 
the  symptoms  of  stenosis  are  apparent.  Then  follow  either 
localized  or  diffused  pains  of  an  acute,  colicky  character.  Above 
all,  a  persistent  constipation,  nausea,  vomiting,  and  frequently 
visible  intestinal  peristalsis  occur.  Hemorrhage  from  the  intestine 
in  the  form  of  hemorrhagic  admixtures  in  the  stool  are  quite 
frequent.  As  the  disease  is  a  complication  of  pulmonary  tubercu- 
losis, elevation  of  temperature  is  frequently  met  with.  Obrastzow, 
in  a  more  recent  and  very  scholarly  contribution  to  the  subject 
("Archiv  f.  Verdauungs-Krankheiten,"  Bd.  vi,  S.  23),  looks  upon  an 
early  and  rapid  development  of  the  stenosis  in  the  cecum  as  carcin- 
omatous, and  a  late  and  slow  development  is  considered  by  him  as 
characteristic  of  tuberculosis.  In  three  operated  cases  of  carcinoma 
of  the  cecum  the  stenosis  developed  in  the  course  of  from  three  to 
nine  months  from  the  beginning  of  the  disease.  In  ten  cases  of 
tuberculosis  of  the  cecum  the  stenotic  phenomena  were  at  no  time 
very  pronounced. 

In  the  differential  diagnosis  we  must  consider  the  possibility  of — 
(1)  Cecal  carcinoma;  (2)  dislocated  kidney;  (3)  fibrinous  appendi- 
citis ;  (4)  accumulated  scybala  in  the  cecum,  (a)  The  differential 
diagnosis  from  cecal  carcinoma  is  more  precisely  stated  in  the  sub- 
joined table,  (b)  From  dislocated  kidney,  cecum  tuberculosis  is 
distinguished  by  the  following  signs  :  The  dislocated  kidney  is  more 
movable;  it  gives  a  dull  sound  on  percussion;  and  is  very  rarely 
accompanied  by  signs  of  intestinal  stenosis;  a  diseased  kidney,  when 
affected  with  carcinoma,  tuberculosis,  gonorrheal  infection,  or  calculi, 
gives  rise  to  nephralgia,  pyuria,  hematuria,  etc.  A  dislocated  kidney 
can  usually  be  replaced  in  normal  position.  The  differentiation  from 
(c)  fibrinous  appendicitis  is  considered  in  the  chapter  on  Appendicitis, 
and  the  (c/)  fecal  stagnation  in  the  cecum  is  considered  in  the  chap- 
11— 7 
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ter  on  Obstipation.  The  main  supports  of  the  diagnosis  of  tuber- 
cular cecal  tumor  are  :  (1)  Infiltration  of  the  walls  of  the  cecum, 
which  assumes  the  character  of  a  tumor ;  (2)  the  presence  of 
tubercle  bacilli  in  the  stools.  The  presence  of  pulmonary  tuber- 
culosis and  positive  tuberculin  reaction  are  valuable  diagnostic 
signs.  In  the  beginning  the  tumor  is  more  or  less  movable,  but 
later  on  it  may  become  fixed  by  adhesion  or  contracting  bands  in 
the  mesentery.  The  lower  edge  of  the  cecum  is  located  one  cen- 
timeter above  the  interspinal  line  in  man,  but  when  it  becomes  dis- 
eased by  tuberculosis  or  carcinoma,  the  lower  border  of  the  cecum 
rises  four  centimeters  above  the  border  of  the  linea  interspinalis. 
In  these  cases,  therefore,  the  cecum  is  found  in  the  upper  part 
of  the  iliac  fossa,  or  even  above  the  crest  of  the  ilium.  Obrastzow 
explains  this  high  position  of  the  cecum  under  such  conditions 
by  a  shortening  of  the  intestinal  tube  caused  by  a  sclerotic 
process  of  a  tubercular  nature.  As  a  consequence  of  this  high 
position  of  the  cecum  the  ileum  is  palpable  for  a  considerably  longer 
distance  than  it  would  be  under  ordinary  conditions.  Purulent 
disintegration  of  the  tumor  mass  may  lead  to  the  establishment  of 
abscesses  communicating  with  the  peritoneal  cavity  or  adjacent 
organs,  or  it  may  cause  a  break  externally  causing  a  preternatural 
anus.  The  course  is  protracted,  particularly  as  the  disease  is  gener- 
ally not  recognized  in  its  incipiency;  cases  have  been  observed  that 
lasted  three  years.  \ 

Krokiewicz  ("Wien.  klin.  Woch\nschr.,"  1898,  No.  29)  has 
made  extensive  investigations  concerning  the  value  of  the  Ehrlich 
diazo-reaction  in  the  differential  diagnosis  between  carcinomata 
and  tuberculosis  of  the  intestinal  tract.  According  to  his  results 
the  diazo-reaction  is  generally  present  with  intestinal  tuberculosis, 
but  is  absent  in  carcinomata.  The  diagnosis  of  cecal  tuberculosis 
thus  rests  upon  the  presence  of  tumor,  intestinal  stenosis,  tubercle 
bacilli  in  the  stool,  and  the  presence  of  the  Ehrlich  diazo-reaction. 
The  other  rare  conditions  with  which  this  disease  might  be  con- 
founded— for  instance,  actinomycosis,  sarcoma,  fibroma,  foreign 
bodies,  fecal  concretions,  intussusception — have  been  considered  in 
their  proper  chapters.  Scybala,  or  fecal  concretions,  are  rarely  found 
limited  to  the  cecum  ;  if  they  are  present  there,  they  can  be  simul- 
taneously palpated  throughout  the  colon.     The  only  fecal  concre- 


CECAL    TUBERCULOSIS  ;    ABSENT    IN    CANCER.  99 

tion  that  could  confuse  the  diagnosis  would  be  one  that  is  strictly 
limited  to  the  cecum.  If  necessary,  the  colon  could  be  washed  out 
by  a  high  irrigation,  which,  after  several  repetitions,  would  certainly 
eliminate  the  possibility  of  scybala.  The  distinction  from  fibrinous 
appendicitis  can  frequently  not  be  made  except  by  observation 
of  the  course  of  the  disease.  Improvement  will  follow  in 
appendicitis  of  this  chronic  type,  with  a  palpable  induration  in  the 
right  iliac  fossa,  on  proper  treatment  in  bed,  external  application 
of  heat,  counterirritation,  and  careful  diet,  but  the  tubercular  cecal 
tumor  will  not  improve  under  such  treatment.  Fibrinous  appendi- 
citis is  not  a  concomitant  of  pulmonary  tuberculosis,  whereas  the 
tubercular  cecal  tumor  is  always  secondary  to  pulmonary  tubercu- 
losis. 

The  following  schema,  which  is  adapted  from  Boas'  "  Verdau- 
ungs-Krankheiten,"  page  291,  may  serve  to  distinguish  between 
carcinoma  and  tuberculosis  of  the  cecum  : 

Cecum  Tuberculosis.  Cecum  Carcinoma. 

Age  :  Between  twenty  and  forty  years.  Age  :  Rare,  before  the  fortieth  year. 

Duration  :  From  two  to  three  years.  Duration  :   Eight  to  nine  months. 

Lungs  :   Pulmonary    tuberculosis    evident,  Lungs  :   Negative. 

more  or  less. 

Tumor :  Elongated  ;    the  intestine  is  pal-  Tumor :  Sharply  circumscribed,  intestines 

pable  as  an  infiltrated  thickened  cylin-  not  palpable. 

der. 

Stenosis:  Always  present,  develops  slowly,  Stenosis:  Develops      rapidly,      acoustical 

accompanied    by  striking,  splashing,  signs  not  so  pronounced. 

and  musical  sounds. 

Stool  :  Blood  and  pus  rare,  tubercle  ba-  Stool :  Blood  and  pus  frequently  observed  ; 

cilli  frequently  present.  tubercle  bacilli  absent. 

Fever:  Generally  present.  Fever:   Exceptional. 

Urine:   Ehrlich's  diazo-reaction  positive.  Urine:   Diazo-reaction  negative. 

Prognosis. — This  is  grave  under  all  conditions,  and  conditioned 
by  the  consequences  of  the  diseases  that  have  been  described  above, 
the  principal  one  being  stenosis,  disseminated  intestinal  or  peritoneal 
tuberculosis,  multiple  abscess  formation,  and  amyloid  degeneration 
of  the  kidneys  and  intestines.  The  pulmonary  tuberculosis  in 
itself  is  one  which  makes  the  outlook  hopeless. 

The  treatment  will  be  considered  in  connection  with  that  of  the 
tuberculous  infections  of  the  previous  types. 

Prophylaxis. — The  prevention  of  primary  local  infection  calls 
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for  sterilization  of  all  food,  particularly  of  unboiled  milk,  avoidance 
of  association  with  tuberculous  patients,  particularly  of  tuberculous 
nurses  in  the  case  of  children,  and  the  avoidance  of  autoinfection 
by  the  swallowing  of  sputa.  Enteritis  in  tuberculous  individuals 
should  be  treated  with  great  care,  as  the  mucosa  which  has  become 
diseased  is  more  liable  to  tubercular  infection  than  a  healthy  one. 

Treatment. 

The  treatment  of  tubercular  enteritis  or  of  enteritis  and  colitis  in 
tuberculous  patients,  even  where  it  can  not  be  proved  to  be  a  tuber- 
cular infection  localized  in  the  intestine,  demands  a  diet  similar  to 
that  described  in  the  chapters  on  Enteritis  and  Dysentery.  Strained 
soups  made  of  oatmeal,  bouillon  and  egg,  with  salt,  together  with 
acorn  cocoa  and  a  little  claret,  should  constitute  the  sole  articles  of 
diet  for  about  twenty-four  hours.  Somatose  should  be  avoided,  be- 
cause it  increases  the  diarrhea,  but  eucasin  and  nutrose  are  valuable 
additions  to  the  soup.  The  patient  should  be  confined  in  bed.  If 
an  error  of  diet  can  be  distinctly  made  out,  a  small  dose  of  calomel 
—  y2  of  a  grain,  repeated  every  three  hours,  and  combined  with  y^ 
of  a  grain  of  denarcotized  extract  of  opium — will  hasten  the  evacu- 
ation of  the  offending  food.  Concerning  the  specific  treatment  of 
intestinal  tuberculosis  by  tuberculin,  I  may  say  that  there  is  no  doubt 
that  a  number  of  cases  have  been  cured  by  a  cautious  administration 
of  this  substance.  Elsewhere  I  have  stated  that  I  have  personally 
studied  the  healing  of  a  tubercular  rectal  ulcer  under  the  influence  of 
tuberculin  ;  nevertheless  I  do  not  recommend  the  systematic  employ- 
ment of  tuberculin  in  the  treatment  of  tubercular  intestinal  ulcers,  en- 
teritis, or  cecal  tumor,  because  this  form  of  treatment  has  not  yet 
been  satisfactorily  tested  for  intestinal  diseases,  and  also  because  the 
intestinal  lesion  is  generally  a  secondary  one,  and  the  localizations  in 
other  organs  also  demand  consideration.  For  the  diarrhea,  tanni- 
gin,  tannalbin,  bismuth  subgallate  and  bismuth  salicylate,  as  well  as 
naphthalin,  have  proved  useful  in  my  experience,  but  I  must  empha- 
size that  nothing  beyond  a  temporary  relief  must  be  expected  of  these 
remedies.  The  creasote  preparations  have,  in  my  experience,  not 
proved  useful.  The  frequent  eructations  which  creasote  causes  when 
given  in  the  doses  recommended  for  these  patients  reduce,  rather 
than  increase,  the  appetite.     The  only  partial  success  in  the  way 
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of  treatment  of  tubercular  ileocecal  tumor  is  to  be  expected  from 
operation,  wherever  this  is  possible.* 
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The  pathological  changes  which  syphilis  may  produce  in  the 
human  intestine  are  curiously  varied.  Clinically  we  are  capable  of 
distinguishing  between  three  forms  of  intestinal  syphilis  :  the  syph- 
ilitic enteritis  which  may  be  both  acute  and  chronic,  syphilitic 
neoplasms,  and  syphilitic  ulcerations.  The  intestine  may  become 
diseased  under  the  influence  of  a  general  diffuse  syphilitic  infection, 
and  also  by  local  inoculation  and  transportation  of  the  virus.  The 
latter  is  particularly  the  case  with  syphilitic  infections  of  the  rectum. 
As  there  are  no  pathognomonic  signs  and  symptoms  whereby  the 
clinician  might  establish  the  diagnosis  of  intestinal  syphilis,  the 
cases  are  rare  in  which  this  diagnosis  can  be  positively  made  during 
life.  This  will  continue  so,  as  long  as  the  exciting  cause  of  this 
disease,  whatever  it  may  be,  is  unknown.  Investigation  of  the  feces 
furnishes  no  aid  to  diagnosis,  and  in  this  respect  syphilis  differs  from 
intestinal  tuberculosis  and  actinomycosis.  Even  pathologically, 
when  the  sections  of  the  intestine  are  under  the  microscope,  it  is 
not  always  possible  to  make  the  diagnosis  of  syphilis,  particularly 
in  such  cases  where  the  history  of  syphilitic  infection  during  life  is 
not  given  in  the  clinical  reports.  Histologically  syphilitic  enteritis 
is  not  different  from  simple  catarrhal  enteritis  in  its  intense  type, 
and  the  syphilitic  intestinal  ulcer  not  markedly  different  from  a 
tuberculous  or  catarrhal  ulcer  of  severe  type.  But  for  the  possi- 
bility of  demonstrating  the  tubercle  bacillus  in  such  intestines  and 
the  association  of  a  pulmonary  tuberculosis  with  one  case,  and  a 
history  of  general  syphilitic  infection  in  another  case,  with  perhaps 
the  reported  experience  of  the  result  of  antisyphilitic  treatment, — one 
could  not,  from  the  histological  structure  alone,  decide  what  con- 
stitutes syphilitic  enteritis  or  syphilitic  ulceration,  and  what  consti- 
tutes tuberculous  enteritis  or  ulceration.     Only  in  the  syphiloma  or 


*  Literature  on  Tuberculosis  of  Intestines  and  Tubercular  Cecal  Tumor,  in  addition 
to  that  given  in  chapter  xxi,  vol.  I,  will  be  found  in  an  addendum  at  the  end  of  this 
volume. 
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luetic  neoplasms  do  we  possess  a  condition  which  can  be  pronounced 
characteristic.  In  the  intestines  of  some  syphilitics  that  had  been 
subject  to  severe  symptoms  of  diarrhea,  with  blood  and  pus-  in  the 
evacuations,  diffuse  syphilomatous  neoplasms  have  been  encountered 
that  were  remarkable  for  their'  richness  in  spindle  cells.  Here  and 
there  larger  nodules  had  seemingly,  by  confluence,  formed  a  more 
circumscribed  neoplasm.  What  is  characteristic  for  syphilis  in  these 
neoplasms  or  gummata  is  a  regressive  metamorphosis  or  degenera- 
tion, which  renders  the  substance  of  the  gumma  unstainable.  I 
have  given  an  illustration  from  a  case  of  syphilitic  gastritis  of  this 
regressive  metamorphosis  in  a  small  gastric  gumma  in  my  work  on 
"Diseases  of  the  Stomach,"  second  edition,  Plate  IX,  facing  page 
596.  Minute  gummata  may  occur  in  the  intestine  in  a  miliary  form, 
appearing  like  tiny  tubercles,  or  they  may  develop  into  somewhat 
larger  nodules,  and  in  that  case  are  not  found  so  frequently. 
The  main  seat  of  these  neoplasms  is  in  the  submucosa  in  my  ex- 
perience, though  Jiirgens  claims  to  have  found  them  prevailingly 
in  the  muscularis.  They  may  develop  from  the  lymph-nodules  of 
the  mucosa,  though  not  necessarily  so.  Orth  is  of  the  opinion  that 
they  often  develop  independently  of  these  structures  ;  at  other  times 
they  originate  from  isolated  or  agminated  glands.  Entire  Peyer's 
patches  may  be  transformed  into  large  gummous  neoplasms.  As 
in  all  syphilitic  neoplasms,  so  also  in  the  intestine,  the  blood-vessels 
in  their  neighborhood  are  decidedly  altered.  Mracek  asserts  that 
the  syphiloma  begins  around  the  arteries,  the  endothelial  layer  of 
which  proliferates  and  eventually  causes  an  occlusion  of  the  lumen 
of  the  artery,  to  which  is  attributed  the  regressive  metamorphosis 
of  the  neoplasm.  Syphilitic  ulcers  may  originate  from  degenerative 
changes  in  the  neoplasm,  but  they  may  also  develop  by  simple 
degeneration  of  the  mucosa  before  a  neoplasm  has  formed.  The 
syphilitic  ulcerations  have  already  been  fully  considered  in  the 
chapter  on  Intestinal  Ulcers. 

Acute  Syphilitic  Enteritis. 

The  assumption  of  syphilitic  enteritis  as  a  morbid  entity  is  based 
upon  the  observation  that  acute  intestinal  catarrh  may  exist  con- 
temporarily with  recent  lues — that  is,  simultaneously  with  the 
eruptive  stage  and  the  secondary  manifestations  in  the  epidermis 
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and  mouth.  It  is  occasionally  observed  in  syphilitics  that  a  slight 
fever,  together  with  diarrheas  and  colics,  accompanies  the  eruption 
of  syphilis.  The  assumption  that  this  intestinal  complication  is  due 
to  syphilis  is  justifiable  only  when  all  other  causes  of  an  acute 
enteritis,  particularly  artificial  production  by  means  of  drugs,  can 
be  excluded,  and  when  the  treatment  directed  toward  the  general 
syphilitic  infection  accomplishes  an  improvement  of  the  remaining 
luetic  affection  simultaneously  with  the  disappearance  of  the 
intestinal  catarrh.  If,  for  instance,  the  skin  eruption,  with  perhaps 
a  mucous  patch  in  the  mouth,  will  gradually  disappear  and  attacks 
of  persistent  diarrhea  and  colic  cease  under  mercurial  inunctions, 
the  diagnosis  of  syphilitic  enteritis  is  justifiable.  The  enteritis 
may  be  restricted  to  single  portions  of  the  intestine, — for  instance, 
only  to  the  duodenum,  where  it  is  often  associated  with  a  catarrhal 
affection  of  the  stomach,  or  where  it  may  extend  into  the  bile -pas- 
sages,— or  it  may  involve  the  entire  small  intestine.  The  evacua- 
tions show  the  character  of  the  ordinary  intestinal  catarrh,  which  has 
been  described  in  the  chapter  on  Enteritis.  The  abdomen  is  dis- 
tended, tympanitic,  and  sensitive  to  pressure.  In  subjects  that  are 
predisposed  to  intestinal  catarrhs,  particularly  in  alcoholics,  the  acute 
condition  may  pass  over  into  a  chronic  enteritis.  The  anatomical 
changes  which  exist  in  acute  syphilitic  enteritis  are  not  satisfactorily 
understood,  because  no  pathological  material  on  this  subject  has  been 
reported.  Jullien  ("Traite  pratique  des  maladies  veneriennes," 
Deuxieme  edit.,  Paris,  1885,  476  ff.)  assumes  that  the  lymph  appara- 
tus of  the  intestine  becomes  diseased  by  the  syphilitic  virus.  There 
can  be  no  doubt  regarding  this  opinion,  since  the  intestinal  lymph 
apparatus  is  affected  in  all  intestinal  catarrhs  irrespective  of  the 
pathogenetic  factor,  especially  if  they  assume  an  intense  form. 
Acute  catarrhal  duodenitis  may  extend  to  the  bile-passages,  pro- 
ducing icterus. 

Syphilitic  enteritis  may  be  the  precursor  of  severe  anatomical 
lesions  of  the  intestine,  but  if  diarrheas  and  colics  disappear  rapidly, 
it  is  impossible  to  decide  clinically  whether  the  condition  had  an 
etiological  connection  with  the  syphilitic  infection  or  not. 

Diagnosis. — If  symptoms  of  intestinal  catarrh  occur  shortly 
before  or  shortly  after  the  manifestations  of  syphilis  in  the  skin  and 
other  organs,  the  enteritis  may  be  attributed  to  the  specific  infection. 


104  CHRONIC    LUES    OF    THE    BOWEL. 

Acute  enteritis  may  also  occur  with  advanced  or  tertiary  lues.  In 
these  cases  the  bowel  complication  can  be  considered  specific  if  it 
repeatedly  occurs  without  any  other  demonstrable  cause,  particularly 
if  errors  in  the  diet  can  be  excluded,  or  if  the  enteritis  develops  after 
a  diet  which  the  individual  formerly  digested  without  any  symptoms 
of  the  intestinal  distress. 

Prognosis. — The  prognosis  of  syphilitic  intestinal  catarrh  of  the 
acute  type  is  not  so  favorable  as  that  of  enteritis  in  individuals  that 
are  not  syphilitic,  because  in  the  majority  of  cases  only  such 
individuals  as  are  disposed  to  bowel  diseases  are  attacked  by  this 
complication,  and  also  because  the  constitutional  infection  impedes 
convalescence. 

Chronic  Syphilitic  Enteritis. 

There  are  mainly  two  types  of  chronic  luetic  enteritis,  (i)  that 
which  occurs  as  a  concomitant  of  syphilitic  intestinal  ulcerations,  and 
(2)  that  which  occurs  as  a  result  of  syphilis  of  abdominal  and  cir- 
culatory organs  which  effect  a  permanent  stagnation  in  the  region 
of  the  inferior  vena  cava,  particularly  of  the  portal  vein,  causing 
hyperemia  in  the  intestinal  canal.  Occasionally  an  acute  or  sub- 
acute enteritis  may  pass  over  into  the  chronic  type.  Syphilitic 
enteritis,  dysentery,  and  tormina  intestinorum  have  been  described 
by  the  older  writers, — Petronius  (/.  c),  Venedictus  Victorius  (/.  c), 
Ambroise  Pare  (/.  c),  Rondeletius  (/.  c), — but  in  1854  Cullerier 
("  De  l'enterite  syphilitique,"  "  L'Union  med.  de  Paris,"  1854,  No. 
47),  in  a  very  thorough  report,  called  the  attention  of  clinicians  to 
this  type  of  intestinal  catarrh.  Later  descriptions,  since  then,  are  by 
Pillon  (/.  c),  Diettrich  (/.  c),  Muller  (/.  c),  Gallard  (/.  c),  Simon 
(/.  c),  Tissier  (/.  c),  Wagner  (/.  c),  Aufrecht  (/.  c),  and  Meschede 
(/.  c.\.  Most  of  these  cases  are  not  simple  enteritis,  but  a  compli- 
cation of  the  latter  with  syphilitic  ulcerations.  Microscopic  inves- 
tigation of  the  intestine  in  a  state  of  chronic  syphilitic  enteritis 
shows  a  uniform  infiltration  of  all  layers,  with  proliferation  of  the 
interstitial  tissue.  There  may  be  nothing  more  visible  than  the 
changes  that  are  observed  in  simple  chronic  enteritis,  but  in  some 
cases  we  may  have  the  minute  neoplasms,  some  of  them  showing 
the  characteristic  regressive  degeneration.  E.  Muller*  s  (/.  c.)  case 
is  of  extraordinary  clinical  interest :  The  patient  was  a  female  who 
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showed  no  external  signs  of  syphilis,  and  had  been  repeatedly 
treated  for  catarrhal  affections  of  the  larynx  and  bronchial  tubes. 
At  the  autopsy  old  and  recent  syphilitic  processes  were  found  in 
the  liver,  larynx,  and  right  pleura,  and  old  cicatrices  at  the  en- 
trance to  the  vagina.  The  ileum  was  moderately  distended  from 
the  ileocecal  valve  up  to  the  jejunum.  There  were  two  stenoses, 
hardly  passable  by  the  little  finger, — one  near  the  transition  of  the 
jejunum  into  the  ileum,  and  another  about  a  foot  and  a  half  below 
this  point.  The  strictures  were  about  one  and  a  quarter  inches 
long,  and  the  peritoneum  was  thickened  by  increase  in  connective 
tissue.  On  cutting  through  the  constriction  a  hard,  sinewy  cicatrix 
with  complete  loss  of  the  mucosa  and  even  of  the  muscular  layer 
became  apparent.  The  inner  surface  of  the  cicatrix,  or  basis,  was 
completely  smooth.  In  the  reports  of  these  cases,  chronic  enteritis 
and  syphilitic  intestinal  ulcers  have  been  hopelessly  confused,  and 
it  is  necessary  to  separate  them  distinctly  wherever  autopsies  have 
made  this  separation  possible.  Syphilitic  enteritis,  like  simple  en- 
teritis, may  exist  without  symptoms,  and  be  recognized  only  at  the 
autopsy,  or  it  may  give  rise  to  intractable  diarrheas.  Whenever 
pus  and  blood  are  in  the  stool,  the  possibility  of  intestinal  ulcer  should 
suggest  itself,  the  results  and  complications  of  which  have  already 
been  described.  Amyloid  degeneration  of  the  intestine  may  be  a 
consequence  of  syphilis  :  it  expresses  itself  in  protracted  diarrheas, 
pronounced  albuminuria,  and  an  enlarged  liver  with  a  thickened 
palpable  edge.  The  spleen  is  also  enlarged,  and  there  are  evi- 
dences of  severe  syphilis  in  other  parts  of  the  body,  particularly  in 
the  bones  and  skin.  Death  may  occur  as  a  result  of  peritonitis,  per- 
foration, marasmus,  exhaustion,  or  the  consequences  of  intestinal 
strictures.  Severe  cases  of  intestinal  syphilis  of  a  chronic  type  may 
show  temporary  improvements  under  antisyphilitic  treatment,  but  in 
advanced  cases  this  improvement  does  not  last  very  long. 

Diagnosis  of  Chronic  Syphilitic  Enteritis. — This  depends 
upon  two  factors  :  the  presence  of  other  phenomena  of  hereditary 
or  acquired  syphilis,  and  the  exclusion  of  other  possible  causes  of 
intestinal  catarrh  and  ulceration.  The  evacuations  should  in  all 
cases  be  examined,  particularly  for  tubercle  bacilli. 

The  syphilitic  ulcerations  of  the  intestine  and  syphilitic  affections 
of  the  rectum  have  been  described  in  separate  chapters. 
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Syphilitic  Tumors  of  the  Intestine. 

Syphilitic  neoplasms  of  the  small  intestine,  clinically  representing 
tumors,  may  be  brought  about  by  the  thickening  of  the  intestinal 
wall  in  the  vicinity  of  large  specific  luetic  ulcers  or  by  diffuse  in- 
flammatory infiltration  and  proliferation  of  the  tissue  of  the  intestinal 
layers.  The  accumulation  of  fecal  masses  above  syphilitic  stenoses, 
as  well  as  the  enlarged  retroperitoneal  and  mesenteric  glands  in 
syphilitics,  also  demand  classification  under  this  heading.  Clini- 
cally the  separation  as  to  the  exact  cause  of  the  neoplasm,  whether 
due  to  an  ulcer,  diffuse  thickening,  enlarged  glands,  etc.,  presents 
great  difficulties.  In  this  connection  I  will  briefly  report  a  case 
occurring  in  my  own  private  practice. 

A  clerk,  aged  thirty-two  years,  had  suffered  with  alternating  constipa- 
tion and  diarrhea,  vomiting,  meteorism,  and  pains  localized  in  the  neigh- 
borhood of  the  umbilicus.  His  wife  had  gone  through  two  miscarriages. 
He  had  two  large  scars  over  his  right  tibia,  and  three  smaller  scars  over 
the  left  tibia.  He  confessed  to  having  contracted  syphilis  ten  years  ago, 
and  argued  that  he  did  not  marry  until  the  physician  pronounced  him 
cured.  Heart  and  lungs  were  normal,  urine  normal,  examination  of 
stomach -contents  after  test -meals  showed  free  HC1  absent,  combined  HC1 
12,  total  acidity  40,  much  mucus,  and  of  lactic  acid  only  a  trace.  There 
was  evidence  of  a  pronounced  gastric  atony.  In  the  median  line  of  the 
abdomen,  extending  from  about  an  inch  and  a  half  above  the  umbilicus 
to  the  costal  cartilages  on  the  left  side,  a  large  tumor-mass  could  be  pal- 
pated. On  distending  the  stomach  with  C02,  it  could  be  distinctly  pal- 
pated, and  demonstrated  that  the  tumor  had  no  connection  with  this 
organ.  On  using  the  gastric  eiectrodiaphane  within  the  stomach,  it  was 
also  evident  that  the  neoplasm  was  not  situated  there.  On  distending 
the  colon  with  1  y2  liters  of  warm  water,  the  tumor  was  slightly  displaced 
downward,  becoming  much  more  distinct.  It  was  not  possible  to  pass 
the  eiectrodiaphane  up  into  the  colon  past  the  tumor :  very  likely  a 
stenosis  in  the  transverse  colon  prevented  its  passage.  The  diagnosis  of 
tumor  of  the  transverse  colon  was  made,  and  the  patient  treated  with 
mercurial  inunctions  and  iodid  of  potassium  internally  beginning  at  once 
with  doses  of  thirty  grains  thrice  daily.  Three  months  after  this  treat- 
ment had  been  instituted  the  tumor  was  decidedly  smaller,  and  the  symp- 
toms of  stenosis  had  largely  disappeared.  I  then  recommended  a  course 
of  hot  bathing,  together  with  gentle  massage  of  the  transverse  colon,  and 
cessation  of  the  mercurial  treatment.  After  six  weeks  of  this  therapic 
management  the  mercurial  inunctions  were  resumed.  Fourteen  months 
after  the  beginning  of  the  antisyphilitic  treatment  it  was  impossible  to 
make  out  any  tumor  or  induration,  even  when  palpation  was  undertaken 
while  the  patient  was  in  a  warm  bath. 

Riedel  (/.  c.)  has  reported  two  cases  of  syphilitic  tumors,  one  of 
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which  occurred  in  a  man  fifty-nine  years  old  who  acquired  syphilis 
in  his  twenty-second  year.  This  patient  presented  a  hard,  volumi- 
nous, tightly  stretched  tumor  in  the  neighborhood  of  the  umbilicus, 
giving  a  tympanitic  resonance  on  percussion,  in  the  region  of  the 
cecum.  At  the  operation  the  transverse  colon  was  found  distended 
almost  unto  bursting.  The  case  ended  fatally,  and  at  the  autopsy 
the  mesentery  and  the  entire  length  of  the  small  intestine  were 
found  covered  with  small  nodules  varying  from  the  size  of  a  lentil 
seed  to  that  of  a  dime,  at  places  presenting  cicatricial  prolongations. 
The  hepatic  flexure  of  the  colon  and  the  pylorus  were  adherent  to 
the  gall-bladder.  There  was  an  hour-glass  stomach,  dilated  in  its 
cardiac  portion.  In  the  pyloric  portion  the  mucosa  was  considerably 
thickened.  The  microscopic  examination  gave  an  abundant  pro- 
liferation of  the  inflammatory  tissue  in  the  muscular  layer  of  the 
intestine.  The  wall  of  the  intestine  was  increased  to  ten  times  its 
normal  size.  The  second  case  of  Riedel  was  that  of  a  woman  fifty 
years  old  who  had  a  large,  painful  swelling  to  the  left  of  the  umbili- 
cus. Death  occurred  under  the  symptoms'  of  collapse.  The  autopsy 
showed  peritonitis  due  to  perforation  of  a  syphilitic  ulcer.  There 
was  also  a  communication  between  two  intestinal  loops. 

The  diagnosis  of  syphilitic  tumor  can  be  made  safely  only  when 
there  are  other  evidences  of  syphilis  in  the  skin  and  other  organs, 
and  when  other  causes  of  tumor  formation  can  be  excluded. 

Treatment. — Intestinal  syphilis  of  whatever  kind  calls  for  ener- 
getic antisyphilitic  treatment.  Inunctions  should  in  all  cases  be 
preferred  to  the  internal  use  of  mercury.  In  inveterate  cases  the 
iodid  of  sodium — from  thirty  to  forty  grains  in  a  day — should  be 
administered  at  intervals.  It  is  not  wise  to  continue  the  antisyphil- 
itic treatment  without  interruption,  since  even  under  the  inunction 
treatment  the  stomach  shows  evidences  of  acute  gastritis.  One 
of  the  main  objects  of  treatment  is  a  highly  nutritious  diet,  such  as 
I  have  outlined  in  a  previous  chapter  on  Acute  and  Chronic  En- 
teritis. Syphilitic  infections  of  the  rectum  are  treated  according  to 
the  principles  laid  down  in  the  chapter  on  Rectal  Diseases  by  Dr. 
Thomas  Charles  Martin. 
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ACTINOMYCOSIS  OF  THE  INTESTINE. 

Actinomycosis  is  an  infection  of  the  tissues  with  the  fungus 
actinomyces.  The  disease  was  first  studied  in  animals,  particularly 
oxen  and  cows,  by  Lebert  and  Davaine,  about  1845.  The  former 
had  discovered  characteristic  granules  in  the  diseased  tissue  of 
calves,  and  later  on  found  the  same  granules  in  pus  from  abscesses 
in  human  beings.  Von  Langenbeck  and  Israel  (1845)  and  Laboul- 
bene  and  Robin  (1853)  confirmed  the  observations  of  Lebert. 
Rivolta  (1868)  and  Perroncito  (1873)  described  the  macroscopic 
structural  relations  of  the  fungus  accurately  and  emphasized  the 
etiological  connection  between  it  and  the  tissue  changes  with  which 
it  was  found  associated.  But  to  Bollinger  is  due  the  credit  of  hav- 
ing established  beyond  a  doubt  the  pathogenic  significance  of  the 
fungus,  based  on  investigations  of  the  disease  occurring  on  the 
jaws  of  a  heifer.  In  1879  Harz  established  the  scientific  position 
of  the  "Actinomyces  bovis  "  by  accurate  biological  methods.  In 
1879  Ponfick  proved  the  pathological  identity  of  the  actinomyces  of 
man  and  animals.  The  disease  has  been  observed  in  cattle,  horses, 
dogs,  pigs,  and  in  the  elephant,  but  has  been  known  under  various 
somewhat  misleading  names.  The  most  common  name  for  the 
actinomycosis  of  the  lower  jaw  in  cattle  was  the  German  designation 
"  Kiefer  krebs,"  or  maxillary  or  jaw  sarcoma.  In  "  Virchow's 
Archiv,"  volumes  cxv  and  cxvi,  O.  Israel  has  given  a  classical  de- 
scription of  the  biological  properties  of  the  actinomyces  fungus, 
and  the  way  in  which  it  can  be  cultivated,  and  suggested  a  classifi- 
cation which  has  since  then  been  accepted  in  most  monographs  on 
the  subject.  The  classification  is  based  on  the  portals  of  entry 
through  which  the  infection  takes  place. 

First  Group. — Infection  through  the  mouth  and  pharyngeal  cav- 
ity, generally  by  mechanical  inoculation  of  the  mouth  and  throat 
tissues  by  the  actinomyces  spores  contained  in  the  food. 

Second  Group. — Infection  through  the  respiratory  organs — pul- 
monary actinomycosis. 

Third  Group. — Infection  through  the  digestive  tract — gastric  and 
intestinal  actinomycosis. 

Fourth  Group. — Infection  through  the  skin  or  lacrimal  organs — 
cutaneous  actinomycosis. 
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Fifth  Group. — A  number  of  other  authenticated  cases  in  which 
the  portal  of  entry  was  unknown  are  classed  under  the  fifth  group 
— actinomycosis  infection  where  the  portal  of  entry  was  unknown. 

The  form  which  interests  us  most  here  is  the  gastro-intestinal 
actinomycosis.  It  occurs  much  more  rarely  than  the  cases  of  the 
first  group.  The  diseased  portions  of  the  intestine  may  be  only 
superficially  invaded,  or  the  fungus  may  have  penetrated  the  entire 
intestinal  wall,  inciting  them  to  proliferation.  These  forms,  origina- 
ting from  the  lower  digestive  tract,  have  become  known  under  the 
names  of  abdominal  or  intestinal  actinomycosis.  In  1895  Grill 
collected  106  cases  belonging  to  this  type,  including  four  personal 
observations  ("  Ueber  Actinomycos  des  Magens  und  Darms  beim 
Alenschen,"  "  Beitr.  z.  klin.  Chir.,"  1895).  A  type  which  has  been 
recognized  and  described  separately,  owing  to  its  striking  resem- 
blance to  a  form  of  appendicitis,  is  the  actinomycosis  of  the  ileo- 
cecal region  originating  from  the  vermiform  process.  Lanz  has 
collected  these  cases  under  the  name  of  "perityphlitis  actinomy- 
cotica"  ("  Correspondenzblatt  f.  Schweizer  Aerzte,"  1892).  These 
ileocecal  types  represent  50  per  cent,  of  all  intestinal  affections. 
The  remaining  50  per  cent,  are  distributed  over  the  small  intestine, 
colon,  rectum,  and  stomach.  As  already  stated,  there  are  a  super- 
ficial and  a  deep  form  of  the  infection ;  the  latter  may  be  designated 
as  the  parenchymatous  form.  The  only  case  of  superficial  intes- 
tinal actinomycosis  has  been  reported  by  Chiari.*  In  this  case  the 
intestinal  mucosa  was  covered  with  a  thick  white  mycelium,  not 
continuous,  but  occurring  in  spots,  varying  in  size  from  that  of  a 
pea  to  the  size  of  a  ten-cent  piece.  The  form  of  growth  strongly 
resembled  the  aerobiotic  behavior  of  the  fungus  when  it  is  culti- 
vated in  artificial  media  ("  Die  Strahlenpilzkrankheit,"  by  Professor 
Friedrich  von  Koranyi,  Nothnagel's  "Spec.  Pathol,  u.  Ther.,"  Bd. 
v).  The  mycelium  consisted  of  numerous  threads  which  partly 
extended  into  the  mucosa.  Between  the  hyphae  there  were  calca- 
reous epithelia,  and  isolated,  club-shaped  formations  which  are  so 
characteristic  of  the  actinomyces  fungus.  There  were  no  necro- 
biosis and  no  proliferation  of  connective  tissue. 

*  "  Ueber  primare  Darmactinomycosa  beim  Menschen,"  "  Prager  med.YVochenschr. ," 
1884. 
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Parenchymatous  Form. 

In  all  the  reports  except  this  one  by  Chiari,  the  cases  presented 
are  of  the  penetrating  or  parenchymatous  type  of  intestinal 
actinomycosis,  in  which  the  peritoneum  becomes  involved  and 
reacts  with  an  acute  or  chronic  inflammation  and  the  formation  of 
exudates  or  pus,  development  of  adhesions,  and  the  consequent 
obstruction  of  the  intestinal  lumen,  continuation  of  the  inflammatory 
process  to  adjacent  organs  (ovaries,  bladder,  and  rectum),  penetra- 
tion into  subperitoneal  connective  tissue,  involvement  of  the 
abdominal  walls,  and  even  of  the  bony  pelvis.  In  addition  to  this 
extension  by  continuity  and  contiguity,  this  infectious  process  leads 
to  the  development  of  thrombi  and  emboli,  particularly  in  the 
portal  circulation. 

Symptomatology. 

The  earlier  symptoms  are  gastralgia  and  enteralgia,  attacks  of 
colic,  vomiting,  and  constipation  which  in  a  few  cases  alternates 
with  diarrhea.  Occasionally  severe  pains  occur  in  the  thigh. 
The  abdominal  form  most  frequently  observed  is  that  which  assumes 
the  type  of  perityphlitis,  the  formation  of  tumor  in  the  ileocecal 
region,  pains,  symptoms  of  descending  infiltration  into  the  interior 
of  the  pelvis,  and  of  circumscribed  peritonitis.  Later  on  infil- 
trated areas  develop  in  the  abdominal  wall  which  are  very  hard, 
extremely  painful,  but  not  sharply  circumscribed.  In  some  cases 
these  infiltrated  hard  areas  of  the  abdominal  wall  may  soften  at 
the  anterior  lower  regions  of  the  belly  or  about  the  region  of 
Poupart's  ligament ;  they  may  rupture  into  the  region  of  the  anus 
and  lead  to  the  formation  of  fistulae  which  discharge  a  purulent  or 
viscid  serum  containing  fragments  of  tissue  and  the  characteristic 
granules,  club-shaped  hyphae,  and  other  portions  of  the  structure 
of  the  fungus.  In  a  case  reported  by  Billroth  rupture  of  the 
intestinal  actinomycotic  invasion  occurred  into  the  bladder,  and 
portions  of  the  fungus  were  voided  with  the  urine. 

There  are  rare  cases  in  which  the  intestinal  process  may  progress 
unnoticed,  without  symptoms,  until  the  peritoneum  becomes  in- 
volved. The  course  is  chronic,  as  a  rule.  There  are  cases  which 
seemingly  run  an  acute  course,  but  no  doubt  these  are  such  cases  in 
which  the  intestinal  symptoms  have  remained  latent  for  a  long  time. 
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The  submucous  foci  of  the  fungus  form  nodules  about  the  size 
of  a  lentil,  which  project  slightly  into  the  lumen  of  the  intestine. 
As  the  disease  progresses  they  break  down  at  the  apex  and  are 
thus  converted  into  small  ulcers  very  similar  to  the  tuberculous 
ulcers  already  described,  having  undermined  edges  and  a  corroded 
base.  By  confluence  of  several  such  ulcerations,  and  also  by 
proliferal  extension,  the  destructive  process  may  spread  out 
considerably. 

Diagnosis. 

The  diagnosis  of  intestinal  actinomycosis  is  only  possible  if  the 
process  extends  to  the  abdominal  walls  and  produces  the  charac- 
teristic cutaneous  changes,  or  if  the  characteristic  fungus-granules 
can  be  found  in  the  stools  or  urine ;  otherwise  the  disease  will  be 
confused  with  a  variety  of  neoplasms  and  infiltrations  of  the 
abdominal  walls,  or  with  appendicitis,  perinephritis,  periproctitis,  and 
perityphlitis. 

Treatment. 

The  treatment  of  actinomycosis  is  almost  exclusively  surgical.  I 
remember  personally  having  observed  a  case  in  Professor  Hahn's 
clinic  at  the  Krankenhaus  Friedrichshain,  in  Berlin,  in  which  a 
young  man,  aged  twenty-six,  presented  the  typical  symptoms 
of  acute  appendicitis.  On  opening  the  abdomen  Hahn  found  the 
characteristic  infiltration  of  the  cecum  and  appendix  described 
above,  and,  scooping  some  of  the  tumor-mass  out  with  a  dull 
curet,  he  exhibited  to  me  the  characteristic  fungus-globules  under 
the  microscope,  proving  the  case  to  be  one  of  ileocecal  actino- 
mycosis. Whatever  can  not  be  removed  surgically  is  injected  with 
solution  of  bichlorid  of  mercury  I  :  iooo.  The  injections  are 
made  at  the  border-line  between  the  diseased  and  healthy  tissue. 
Spontaneous  cures  of  actinomycotic  areas  in  the  intestine  are 
probable,  since  cicatrices  have  been  observed  in  the  same  intestine 
together  with  typical  actinomycotic  ulcers.  Whenever  surgical 
local  treatment  is  impossible,  iodid  of  potash  should  be  given 
internally.  Thomasen-Netter  has  given  the  drug  in  doses  of  six 
grams,  or  ninety  grains,  for  twenty-five  days  with  varying  interrup- 
tions in  a  case   of  severe  pulmonary  and   pleuritic   actinomycosis. 
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Rydygier  has  employed  iodid  of  potash  in  a  I  per  cent,  solution  for 
hypodermic  injection  into  the  diseased  tissue.  He  injected  from 
two  to  four  syringefuls  every  eight  days,  and  accomplished  a  cure 
in  two  months.  Billroth  effected  a  favorable  result  with  injections 
of  tuberculin.  In  the  cases  which  I  observed  in  the  University  of 
Maryland  the  iodid  treatment  proved  useless. 
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CHAPTER  III. 
INTESTINAL  OCCLUSION. 

INTRODUCTION  TO  THE  STUDY  OF  INTESTINAL 

OCCLUSION. 

In  the  clinical  picture  of  enterostenosis  and  intestinal  occlusion, 
a  long  series  of  factors  merit  consideration,  the  isolated  consider- 
ation of  which  is  of  the  greatest  importance  for  a  proper  under- 
standing of  these  conditions.  When  the  physician  is  confronted 
with  the  complete  case  of  occlusion,  these  individual  factors  are 
very  difficult  to  keep  apart.  The  pathogenesis  of  these  conditions 
would  never  have  been  satisfactorily  understood  no  matter  how 
careful  the  clinical  study  might  have  been.  Experimental  investi- 
gation that  tested  the  results  of  artificially  produced  stenoses  in  dif- 
ferent parts  of  the  alimentary  tract,  with  or  without  simultaneous 
obstruction  of  the  mesenteric  vessels,  was  necessary.  In  no  domain 
of  clinical  pathology  is  a  clear  understanding  of  the  etiological  factors 
and  pathogenesis  more  indispensable  than  in  the  enterostenoses.  A 
few  of  the  more  important  factors  in  the  pathogenesis  I  deem  it  ne- 
cessary to  consider  individually,  as  follows  : 

The  term  intestinal  obstruction  is  frequently  considered  as  equiva- 
lent to  stoppage  of  the  bowels,  but  we  shall  see  in  the  following  that 
interruption  in  the  permeability  is  not  only  unnecessary  as  a  symp- 
tom of  intestinal  obstruction,  but  that  it  may  lead  to  frequent  errors 
of  diagnosis  : 

In  order  to  avoid  misunderstanding,  I  feel  that  it  will  be  practical 
to  premise  this  chapter  on  the  Intestinal  Stenoses,  Occlusions, 
Strictures,  Constrictions,  Obturations,  Intussusceptions,  etc.,  by  an 
exact  definition  of  these  conditions. 

Stenosis.  In  agreement  with  Xothnagel  (/.  c),  I  designate  as 
stenosis  every  narrowing  of  the  intestinal  lumen — every  reduction 
of  the  diameter  of  its  cross-section — independently  of  its  anatomi- 
cal or  etiological  cause.      Similarly 
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Occlusion  signifies  the  complete  closure,  blocking,  or  shutting 
up  of  the  bowel. 

Stricture  designates  the  reduction  of  the  lumen  by  circular  inter- 
nal diseases  of  the  intestinal  wall. 

Constriction  signifies  the  narrowing  of  the  intestinal  lumen  from 
the  circular  binding  effect  of  external  causes. 

Obturation — closure  of  the  lumen  by  impediments  within  the 
intestinal  canal. 

Intussusception — invagination  or  involution  (telescoping)  of  one 
part  of  the  intestine  into  another. 

A  stenosis  or  narrowing  is  an  incomplete  and  an  occlusion  a  com- 
plete blocking  up  of  the  canal. 

I.  Stoppage  of  the  evacuations  may  occur  in  complete 
intestinal  occlusion  without  causing  any  detriment  to  the 
general  condition.  Such  a  state  of  the  bowels  is  observed  with 
very  gradually  narrowing  stenoses  in  the  lower  part  of  the  colon, 
where  a  slow  accumulation  of  immense  masses  of  fecal  matter  is 
possible.  It  is  even  observed  without  stenoses  in  individuals  with 
abnormally  sluggish  peristalsis.  Kirstein  (/.  e.)  and  Reichel  (/.  c.) 
have  proved  by  the  experimental  occlusion  produced  in  dogs  that 
complete  occlusion  may  exist  for  a  long  time  without  severe  dis- 
turbances. Kirstein  produced  an  experimental  stenosis  of  the  small 
intestine  closely  above  the  ileocecal  valve.  Every  communication 
between  the  upper  and  the  lower  bowel  was  completely  prevented, 
but  the  circulatory  conditions  of  the  intestinal  wall  were  not  injured. 
He  closed  the  intestine  after  intersection  by  sewing  up  each  end 
of  the  severed  bowel  separately,  thereupon  invaginated  each  end  of 
the  bowel  for  I  cm.,  and  placed  a  second  row  of  stitches  over  the 
first,  uniting  serosa  to  serosa.  One  would  expect  that  this  animal 
would  have  succumbed  in  a  short  while,  under  the  most  tumult- 
uous phenomena  of  acute  occlusion.  This  presumption  proved 
to  be  erroneous,  for  the  dog  lived  six  weeks  without  vomiting.  In 
fact,  the  animal  did  not  present  a  single  symptom  of  ileus  or  oc- 
clusion. After  he  recovered  from  the  operation,  he  played  about 
good  naturedly,  and  ate  his  food  with  apparent  relish.  He  never 
had  any  more  evacuations.  At  the  end  of  the  second  week  he 
showed  absence  of  appetite,  and  at  the  end  of  the  third  he  refused 
all  food  and  took  only  water.     Death  occurred  by  starvation.     At 
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dissection  the  stomach  was  found  veiy  small,  the  duodenum  seemed 
entirely  absent,  the  jejunum  and  upper  ileum  somewhat  distended 
with  liquid  and  gas.  Only  the  last  60  cm.  of  the  ileum  above  the 
artificial  closure  showed  a  colossal  dilation,  filled  with  grayish- 
green  pus  and  fecal  contents.  The  colon  was  contracted  and  empty. 
In  Reichel's  experiments,  however,  vomiting  occurred  after  several 
days,  and  all  his  cases  had  a  dilation  of  the  bowel  that  extended 
nearly  up  to  the  stomach.  The  point  to  be  emphasized  in  these 
experiments  is  that  complete  occlusion  may  exist  for  some  time 
without  severe  disturbances. 

II.  Stagnation  of  feces  may  in  itself  become  dangerous  after 
a  short  duration,  especially  if  the  amount  of  gas  developed  reaches 
great  dimensions  and  effects  an  abrupt  interference  with  the  circula- 
tion and  nervous  system. 

III.  The  enormous  masses  of  intestinal  contents  which 
are  vomited  do  not  consist  exclusively  of  ingesta.  After  the 
preliminary  vomiting  of  mucus  and  bile  has  ceased,  the  more 
characteristic  vomit  of  occlusion  consists  of  intestinal  contents 
resembling  diarrheic  passages.  They  are  liquid  and  very  offensive. 
Whatever  there  may  be  of  solid  material  does  not  come  from  the  colon, 
however.  This  character  of  vomit  may  continue  for  several  days 
after  all  ingestion  of  food  has  ceased,  and  after  a  time  when  it  is^ 
reasonable  to  suppose  that  all  ingested  food  must  have  been 
evacuated.  By  far  the  largest  part  of  this  vomit  consists  of  the 
immensely  increased  secretions  of  intestinal  juice  and  the  transuda- 
tion which  is  a  consequence  of  the  circulatory  disturbances.  This 
mixture  undergoes  a  rapid  putrefaction,  during  which  it  is  converted 
into  a  mass  resembling  thin  feces. 

IV.  Extreme  distention  can  cause  disturbance  in  the 
nutrition  of  the  intestine,  and  bring  about  paralysis.  By 
experimental  overdistention  of  a  limited  portion  of  the  intestine  in 
guinea-pigs,  Kocher  produced  a  passive  hyperemia,  tearing  of  the 
blood-vessels,  and  consequent  extravasation  of  blood  into  the 
intestinal  wall,  accompanied  by  secretion  of  mucus  and  serum, 
which  increased  the  distention  still  more.  Distention  of  the 
intestinal  wall,  when  it  lasts  sufficiently  long,  produces  severer 
injuries  than  ligation  of  the  arteries  and  veins  supplying  the  cor- 
responding portion  of  the  intestine.     Although  the  experiments  of 
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Kocher  are  not  directly  transferable  in  their  results  to  the  clinical 
conditions  found  in  man,  nevertheless,  although  the  amount  of 
distention  may  be  less  in  man,  it  is  exerted  for  a  longer  time  and 
the  musculature  must  eventually  become  exhausted.  If  now  a  circu- 
latory disturbance  is  superadded  to  the  intestinal  distention,  we  have 
a  vicious  circle  completed.  The  distention  injures  the  circulation, 
and  the  disturbed  circulation  favors  the  distention.  In  slight  and 
gradual  stenosis  of  the  intestine,  as  we  shall  see  later  on,  hy- 
pertrophy of  the  muscular  layer  develops,  which  may  undergo 
fatty  degeneration  later  on.  As  a  consequence  of  this,  intestinal 
paralysis  develops  gradually,  the  result  of  long-existing  copro- 
stasis. 

V.  When  a  longer  or  shorter  portion  of  the  intestine  is 
paralyzed,  stoppage  of  the  downward  movement  of  the 
feces  is  caused,  even  in  the  absence  of  any  stenosis.  The 
blockage  of  the  intestine  by  nothing  but  the  enormous  accumula- 
tion of  gas  is  interesting  in  this  connection,  and  it  will  be  described 
in  the  following  paragraphs. 

VI.  Vomiting.  As  already  stated,  the  fecal  nature  of  the 
vomit  does  not  mean  that  it  comes  from  very  deep  portions  of  the 
intestine.  It  does  not  mean  that  the  stenosis  is  in  the  colon. 
Even  in  stenoses  of  the  jejunum  we  may  have  fecal  vomiting. 
Constant  presence  of  pancreatic  juice  and  bile  in  the  vomit  is 
indicative  of  a  stenosis  in  the  duodenum  above  the  papilla.  The 
so-called  blocking  of  the  intestine  by  gas  ("Gassfierre,"  of  Leichten- 
stern)  is  instrumental  in  mechanically  favoring  the  flow  of  liquid 
contents  toward  the  stomach.  When  there  is  an  advanced  degree 
of  meteorism,  the  tendency  of  the  accumulated  gases  is  to  raise 
the  distended  loops  away  from  the  spinal  column  and  to  press  them 
against  the  anterior  abdominal  wall.  Some  portions  of  the  intestine 
possess  a  longer  mesentery  than  others,  and  the  duodenum  is 
attached  to  the  spinal  column,  or  at  least  the  retroperitoneal  fascia, 
so  that  it  can  not  be  pushed  upward.  The  jejunum  and  lower 
ileum  have  a  short  mesentery.  It  is  natural,  therefore,  that  those 
portions  of  the  intestines  which  have  the  longest  mesentery — viz., 
the  middle  portions  of  the  ileum — will  be  raised  up  by  the  gaseous 
distention,  and  separated  from  the  spinal  column  more  than  the 
other  portions  with  a  short  mesentery.     If,  therefore,  the  middle 
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ileum  is  immensely  distended  by  gas  and  raised  against  the  anterior 
abdominal  wall,  the  jejunum,  upper  ileum,  and  duodenum,  which 
are  gravid  with  liquid  contents,  can  not  move  away  from  the  spinal 
column  (owing  to  their  shorter  mesentery).  As  a  result  the  intestinal 
contents  find  an  easier  way  of  exit  backward  toward  the  stomach, 
and  not  downward  through  the  highly  erected  loops  of  the  ileum. 
This  form  of  meteorism  occurs  in  consequence  of  paralysis  of  the 
intestine,  and  the  effects  it  produces  always  simulate  an  occlusion  in 
the  upper  small  intestine,  no  matter  where  the  location  of  the  block- 
ing really  is. 

VII.  The  most  frequent  cause  of  intestinal  paralysis  is 
peritonitis.  Intestinal  paralysis  maybe  caused  not  only  by  diffuse 
general  perforated  peritonitis,  but  by  a  circumscribed  inflammation 
of  the  serous  covering  of  the  bowel.  The  paralysis  is  attributable 
to  a  continuation  of  the  inflammation  into  the  muscular  layer,  or  if 
this  has  not  actually  taken  place,  the  muscularis  is  at  least  pene- 
trated by  a  serous  transudation.  Among  the  curious  observations 
that  have  been  made  during  autopsies,  concerning  this  paralysis  of 
the  muscularis,  are  those  of  Ohlshausen.  This  clinician  reported  a 
case  in  which  death  supervened  under  the  phenomena  of  intestinal 
occlusion  and  increasing  collapse.  At  the  autopsy  neither  a  me- 
chanical obstacle  nor  a  sign  of  peritonitis  was  found.  Ohlshausen 
has  given  this  disease  or  condition  the  name  of  "pseudo-ileus."  The 
later  investigations  of  Reichel  (/.  c.)  made  it  probable  that  such 
cases  can  be  brought  about  by  a  peritoneal  infection  without  an 
exudation.  The  paralysis  is  regarded  by  him  as  a  poisoning  of  the 
musculature  or  its  inherent  nervous  apparatus  by  the  metabolic 
products  of  the  bacteria. 

Circumscribed  Acute  Peritonitis  and  Exudation  Observed 
at  Laparotomy,  no  longer  Recognizable  at  Autopsy. — Neither 
Ohlshausen  nor  Reichel  appears  to  be  familiar  with  a  condition  of 
the  peritoneum  in  which  it  may  show  intense  acute  inflammation  in 
circumscribed  areas  during  life,  accompanied  by  diffuse  saturation  of 
the  muscular  layer  with  serum,  and  nevertheless  no  macroscopic 
evidence  of  these  pathological  processes  may  be  demonstrable  at  the 
autopsy.  I  have  observed  two  such  instances  and  made  notes  of 
them  in  my  clinical  history  record.  One  of  these  cases  was  a  brick- 
layer, aged  thirty-two  years,  who  came  under  operation  for  volvulus 
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of  the  sigmoid  flexure.  After  the  laparotomy  it  was  discovered  that 
the  sigmoid  had  rotated  about  1 80  degrees  from  the  normal  position. 
The  walls  of  the  sigmoid  flexure,  judging  by  taking  them  between 
the  fingers,  were  about  x/2  inch  thick,  spongy,  edematous,  and 
apparently  permeated  by  a  serous  transudate.  The  peritoneum 
around  the  enlarged  area  was  in  a  state  of  acute  congestion,  and  in 
places  had  even  poured  out  a  gelatinous  plastic  lymph  between  the 
loops  of  the  intestine.  This  was  washed  away  during  the  opera- 
tion, which  was  unfortunately  undertaken  too  late,  for  the  case 
ended  fatally  twenty-four  hours  thereafter.  At  the  autopsy  there 
was  no  evidence  of  peritonitis  nor  of  an  obstruction  of  any  kind, 
the  edematous  swelling  had  subsided,  and  there  was  no  exudate. 
Cultures  taken  from  the  peritoneum  showed  the  presence  of  the 
Bacillus  coif  communis,  and  no  other  bacteria.  The  second  case 
was  that  of  a  driver  who  had  been  struck  in  the  abdomen  by  the 
shafts  of  an  express  wagon.  I  will  not  narrate  the  details  of  this 
case,  because  they  were  exactly  the  same  as  in  the  foregoing,  except 
that  the  edematous  area  found  at  the  operation  was  in  the  middle 
portion  of  the  ileum,  where  the  walls  of  the  intestine  for  the  dis- 
tance of  about  8  inches  were  saturated  with  a  serous  transudate. 
Evidently  the  lumen  had  been  stenosed  by  this  edematous  swelling, 
for  immediately  above  the  infiltrated  area  was  an  immense  accumu- 
lation of  fecal  matter  and  serum.  Death  having  occurred  in  col- 
lapse, the  autopsy  gave  no  evidence  of  acute  peritonitis,  which  had 
been  seen  at  the  operation,  nor  of  the  saturation  of  the  coats  of  the 
intestine.  Cultures  from  the  peritoneum  were  not  taken  in  this 
case.  These  cases  have  suggested  to  me  that  there  may  be  cir- 
cumscribed peritonitis  of  a  very  acute  type  following  very  abrupt 
and  sudden  obstructions,  associated  with  edema  of  the  intestinal 
walls,  which  may  leave  no  trace  at  the  autopsy.  The  clinical  his- 
tory of  direct  injury  to  the  abdominal  wall  just  narrated  brings  me 
to  speak  of — 

VIII.  Trauma,  violent  compression  of  the  abdomen.  This 
may  cause  paralysis  of  the  intestine,  either  by  direct  injury  to  the 
muscles  and  nerves,  or  by  sudden  overstretching  of  a  section  of  the 
intestine.  It  would  be  very  instructive  to  know  how  often  abdom- 
inal sections  are  followed  by  disturbances  in  the  motor  function  of 
the  intestine.     In  a  large  number  of  patients  who  had  undergone 
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gynecologic  operations,  I  noticed  obstipation  of  the  most  persistent 
type.  Unfortunately,  I  could  not  determine  whether  this  had  existed 
before  the  operation  in  a  number  of  cases  ;  but  in  a  sufficiently 
large  number  of  these  cases  there  had  been  a  clear  history  of  nor- 
mal evacuation  immediately  before  the  operation,  and  persistent  con- 
stipation immediately  following  and  ever  since  the  operation,  so 
that  the  epigram  "  Post  hoc  ergo  propter  hoc  "  seems  justified.  I 
have  observed  the  same  results  following  several  operations  for 
hernia  in  men,  and  also  in  extensive  lateral  incisions  of  the  abdo- 
men, necessitating  intersection  of  the  recti  muscles,  for  appendicitis 
and  perityphlitis,  so  that  there  seems  to  be  good  reason  for  be- 
lieving that  interference  with  the  abdominal  muscles  may  lead  to 
retention  of  stool.  In  a  similar  way  acute  trauma  which  strikes 
the  abdomen  may  produce  coprostasis,  by  interfering  with  the 
function  of  the  muscles  that  compress  the  abdomen.  The  impor- 
tance of  the  aid  of  the  abdominal  muscles  for  the  normal  evacua- 
tion can  be  recognized  in  very  adipose  persons  of  advanced  age. 
Here  the  contractility  of  the  muscles  is  frustrated  by  the  deposits 
of  fat  in  the  abdominal  wall,  and  also  between  the  intestinal  loops, 
consequently  they  are  frequently  known  to  be  subject  to  obstipa- 
tion. 

IX.  A  reflex  inhibition  of  the  muscular  movements  has 
also  been  described.  Such  arrest  in  the  intestinal  peristalsis  has 
been  observed  after  appendicitis,  although  the  lumen  of  the  intes- 
tine was  free  ;  also  after  incarceration  of  nephritic  and  biliary  calculi. 
Patients  who  are  afflicted  with  a  painful  affection  of  the  abdomen, 
which,  though  not  involving  the  intestine,  increases  its  sensitiveness, 
seek  as  much  as  possible  to  prevent  this  augmentation  of  their  suffer- 
ing. In  some  way,  which  is  not  yet  explained,  the  intestinal  con- 
tents go  only  as  far  as  they  can  be  moved  without  causing  pain. 
When  the  spot  is  reached  where  further  progress  causes  distress, 
there  is  a  coprostasis.  This  has  been  observed  by  myself  in  abscess 
of  the  ovary.  No  doubt  the  will  of  the  patient  has  something  to 
do  with  it,  but  the  extent  to  which  the  will  can  influence  this  is  not 
easy  to  determine.  It  may  be  an  involuntary  inhibitory  act,  a 
reflex. 

X.  Disturbances  in  the  nutrition  of  the  intestine.  Arrest 
of  the  circulation  in  the  intestinal  walls  may  lead  to  gangrene  and 
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perforation.  Perforation  and  penetration  of  the  intestinal  contents 
into  the  peritoneal  cavity  are  not  absolutely  necessary  for  the  pro- 
duction of  peritonitis  ;  for  in  acute  incarcerations,  for  instance,  the 
nutrition  of  the  intestinal  wall  may  suffer  to  such  a  degree  that  it 
can  no  longer  resist  the  penetration  of  the  intestinal  bacteria.  The 
main  resistance  against  the  invasion  of  the  bacteria  is  offered  by  the 
mucosa.  As  this  rapidly  suffers  under  the  severe  injuries  during 
obstructions,  it  soon  becomes  deficient  in  vitality  and  permits  the 
transit  of  bacteria.  Such  an  occurrence  has  been  observed  in  many 
clinical  studies,  where  bacteria  were  found  in  the  peritoneal  effusion, 
although  neither  intestinal  ulcers  nor  perforation  were  present. 
Bacteria  have  also  been  found  in  the  serous  transudates  surrounding 
incarcerated  hernias,  although  no  loss  of  continuity  could  be  dis- 
covered in  the  bowel.  These  serous  transudates  in  hernial  sacs  or 
into  the  open  peritoneum  are  the  result  of  circulatory  disturbances 
in  the  intestine,  which  cause  a  passive  hyperemia.  If  both  the 
arteries  and  the  veins  are  absolutely  compressed,  there  may  be  no 
transudate  whatever,  and  in  such  cases  the  vitality  of  the  intestine 
is  most  seriously  threatened.  Some  clinicians  have  attributed  great 
diagnostic  importance  to  the  quantity  and  composition  of  this  trans- 
udate. From  the  absence  of  this  liquid  under  the  serious  condition 
just  referred  to,  it  is  evident  that  the  amount  present  does  not  fur- 
nish any  reliable  diagnostic  indication.  There  are  two  practical 
deductions,  however,  that  can  be  made  from  the  examination  of 
such  transudates,  which  can  often  be  obtained  by  puncture  of  the 
involved  area  of  the  abdomen  by  a  very  fine  trocar  or  even  a  hypo- 
dermic needle.  If  the  aspirated  transudate  contain  decided  admix- 
ture of  blood,  the  case  is  always  a  grave  one,  in  which  most  prob- 
ably the  passive  congestion  has  led  to  rupture  of  blood-vessels.  In 
such  cases  in  which  the  intestinal  circulation  has  been  interrupted 
for  some  time,  hemorrhagic  infarctions  develop,  according  to  Con- 
heim  and  Schweninger,  which  may  end  in  gangrene.  The  second 
deduction  is  made  from  the  appearance  and  smell  of  the  transudate. 
If  it  is  not  clear,  but  opaque  and  cloudy,  and  if  it  has  an  offensive 
odor,  we  may  conclude  that  the  transudate  is  at  the  same  time  in- 
fected. 

XI.   Effects  of  the  intestinal  occlusion  on  the  action  of  the 
heart ;   incarceration  shock.      Hernias  may  cause  obstruction  in 
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two  ways  :  (i)  By  incarceration  ;  (2)  by  strangulation.  The  incar- 
ceration is  the  result  of  sudden  overfilling  by  fecal  masses  of  the 
part  of  the  intestine  that  is  in  the  hernial  sac  ;  the  Germans  call  this 
"  Koteinklemmung."  It  is  very  conceivable  that  more  fecal  matter 
may  enter  a  hernial  sac  than  can  get  out  of  it  in  a  given  time, 
because  the  entrance  of  the  feces  is,  as  a  rule,  favored  by  gravity  ; 
but  even  if  not  so,  it  is  effected  by  the  healthy  intestinal  muscle  above 
the  hernia.  But  the  exit  must  be  brought  about  by  the  intestinal 
muscle  within  the  hernial  sac,  which  is  always  more  or  less  impaired 
in  its  function.  Strangulation  is  an  elastic  incarceration,  in  conse- 
quence of  mechanical  constriction.  It  is  always  accompanied  by 
interference  with  the  circulation,  and  symptoms  of  profound  nervous 
irritation.  Incarceration  is  therefore  from  the  beginning  an  internal 
process,  a  form  of  obturation  of  the  bowel,  whereas  strangulation 
from  the  beginning  is  a  process  external  to  the  intestine.  Constric- 
tion of  the  bowel  causes  dangerous  results  which  are  both  local  and 
remote.  The  remote  detriments  are  the  reflex  inhibition  of  the  heart's 
action  and  depression  of  the  blood  pressure.  The  local  results  are 
injuries  to  the  nutrition  of  the  intestine  by  venous  congestion.  The 
injuries  are  especially  pronounced  if  both  arterial  and  venous  circula- 
tion is  arrested.  In  acute  intestinal  occlusion  of  these  types  we  have 
first  of  all  the  sudden  onset  of  violent  pains,  which  is  followed  by 
a  reflex  inhibition  of  the  nerves  controlling  the  vascular  tonicity. 
As  a  consequence  of  this,  the  abdominal  vessels  become  overfilled 
with  blood,  which  necessarily  is  accompanied  by  an  anemia  of  the 
brain.  The  symptoms  following  these  cerebral  and  vascular  disturb- 
ances have  been  designated  collectively  as  "incarceration  shock'''  ; 
and  they  may  often  lead  to  death  in  a  very  short  time.  In  a  very 
interesting  experiment  Goltz  has  demonstrated  the  connection  of 
these  pathological  events.  When  the  heart  of  a  frog  is  exposed, 
and  one  strikes  the  abdomen  repeatedly  with  a  small  rod,  the  heart 
will  become  arrested  in  diastole  ;  but  if  the  two  vagi  are  cut  through, 
the  striking  is  no  longer  followed  by  this  result.  Similarly,  the 
result  is  not  observed  if  the  medulla  is  destroyed.  The  same  dias- 
tolic arrest  of  the  heart's  action  can  be  observed  if  the  stomach  or 
intestinal  canal  is  mechanically  irritated  on  the  serous  or  the  mucous 
surface.  Bernstein  has  demonstrated  in  the  mammal  also  the  exist- 
ence of  sympathetic  nerves  which  transmit  these  reflexes. 
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XII.  Meteorism.  This  is  not  necessarily  a  consequence  of 
occlusion.  We  shall  speak  more  explicitly  of  this  symptom  in  the 
consideration  of  intestinal  occlusion.  It  is  well  known  that  total  im- 
permeability of  the  intestines  in  external  hernias  may  exist  for  sev- 
eral days  without  the  development  of  meteorism.  On  the  other 
hand,  enormous  tympanites  and  meteorism  may  develop  after  some 
acute  incarceration  after  a  few  hours.  According  to  Kader  (/.  c), 
meteorism  is  a  result  of  two  conditions  which  mutually  supplement 
each  other.  The  first  and  most  active  and  important  of  these  is  (a) 
Disturbance  of  the  circulation  in  the  intestinal  wall,  and  consequent 
venous  stagnation  ;  {&)  the  second  is  stagnation  and  putrefaction  of 
the  intestinal  contents.  Disturbance  in  the  circulation  is  the  more 
important  detrimental  condition,  because  it  prevents  the  absorption 
of  the  gases.  Meteorism  does  not  develop  until  the  absorption  is 
less  than  the  formation  of  the  intestinal  gases.  When  that  state  is 
reached,  the  distention  increases  rapidly  in  intensity,  because  a 
vicious  circle  is  established  ;  the  distention  naturally  injuring  the 
circulation,  and  the  impeded  circulation  paralyzing  the  muscula- 
ture, which  in  turn  permits  of  a  still  greater  distention.  This 
mutual  supplementing  and  interaction  of  the  vicious  circle  ex- 
plains the  rapidly  developing  meteorism  which  occurs  in  some 
acute  incarcerations,  and  within  a  few  hours  causes  penetrat- 
ing structural  changes  and  complete  paralysis  of  the  musculature. 
In  the  following  I  shall  more  accurately  describe  the  condi- 
tion known  as  "local  meteorism,"  as  distinct  from  "stagnation 
meteorism." 

Local  meteorism  is  restricted  to  the  intestinal  district  that  is 
fixed  in  the  incarceration,  and  generally  above  the  point  of  an  intes- 
tinal occlusion,  and  is  always  necessarily  associated  with  distur- 
bances in  the  circulation  in  the  intestinal  wall. 

XIII.  Chronic  or  slowly  developing  meteorism  due  to  stag- 
nation and  putrefaction  of  the  intestinal  contents,  and  not 
associated  with  disturbances  in  the  circulation  of  the  intes- 
tine, can  be  tolerated  a  long  time  without  detriment  to  the  nutri- 
tion of  the  intestinal  wall.  As  it  develops  much  more  slowly  than 
the  previous  form,  and  the  absorption  of  the  gases  is  not  primarily 
hindered,  no  distention  develops,  but  only  a  degree,  of  flatus.  When 
there  is  fecal  obstruction  the  disturbances  of  nutrition  are  limited  to 
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the  intestinal  loop  immediately  above  the  obstacle,  and  then  only  to 
that  portion  adjoining  the  obstacle. 

XIV.  Meteorism  with  excessive  intra-abdominal  pressure 
may  cause  arrest  of  the  heart's  action  and  collapse.  The  fol- 
lowing experiments  of  Jiirgensen  (VIII.  Congr.  f.  innere  Med.,  1899) 
demonstrate  this  fact.  By  blowing  air  into  the  abdominal  cavity  of 
animals  so  that  the  pressure  was  maintained  at  20  mm.  mercury  for 
a  longer  time,  the  arterial  pressure  became  so  low  after  several  hours 
that  the  blood  did  not  squirt  out  of  the  crural  artery  any  longer,  but 
simply  oozed  out  by  drops.  It  may  be  objected  that  this  experi- 
ment is  not  applicable  to  meteorism  in  the  human  subject,  because 
such  a  high  degree  of  pressure  is  never  reached  as  to  make  the  pulse 
in  the  crural  artery  imperceptible.  This  objection  to  the  compari- 
son is,  however,  not  a  valid  one,  for  although  the  pressure  in  meteor- 
ism is  not  so  high,  it  is  exerted  for  a  much  longer  time,  and  simul- 
taneously accompanied  by  a  number  of  other  injurious  factors  that 
depress  the  action  of  the  heart. 

Relative  Frequency  of  Various  Obstructions. — The  follow- 
ing shows  the  relative  proportion  of  varieties  of  intestinal  obstruc- 
tion in  500  cases  collected  by  the  author  : 

Cases.  Per  Cent. 

Strangulation, 190  38 

Intussusception, 165  33 

Volvulus, 80  16 

Gall-stones, 45  9 

Stricture  or  tumor, 20  4 

The  situation  of  the  obstruction  in  200  of  the  500  cases,  in  which 
the  situation  was  given,  was  as  follows  : 

Large  Small 

Intestine.      Intestine. 

Strangulation, 8  70 

Intussusception  or  invagination, 50  8 

Twist  (volvulus), 32  6 

Gall-stones, 4  12 

Stricture  and  tumor, 10  4 

The  bowel  obstructed  was  recorded  as  follows  in  74  per  cent,  of 
the  cases  reported  by  Fitz,  /.  c,  page  12  : 
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Intestine 
Obstructed. 

Adhe- 
sions. 

Vitelline 
Remains. 

Appendix. 

Slits. 

Pouches, 
etc. 

Total. 

39 
5 

15 

6 

4 

2 

2 
I 

66 
8 

44 

i5 

6 

6 

3 

74 

The  part  of  the  intestine  obstructed  in  strangulation,  as  determined 
in  fully  three -fourths  of  all  the  cases,  is  the  small  intestine  in 
nearly  90  per  cent.,  and  the  large  in  10  per  cent.,  of  the  cases. 

The  region  of  the  abdomen  in  which  the  strangulating  object  was 
found  was  as  follows  in  72  per  cent,  of  the  cases  : 


Adhe- 
sions. 

Vitelline 
Remains. 

Appendix. 

Slits. 

Pouches, 

ETC 

Total. 

Right  iliac  fossa,  .    . 

Left  iliac  fossa,     .    . 
Left  lumbar  region, 
Right  lumbar  region, 
Umbilical  region, 
Right      hypochon- 
drium,       .... 
Left  hypochondrium, 

19 
7 
5 
3 
2 
2 

1 
1 

21 

6 

I 
I 

I 

I 

I 

48 
8 
6 

3 
2 

2 

2 
1 

40 

21 

6 

2 

3 

72 

The  position  of  the  strangulating  object  was  thus  in  the  right 
iliac  fossa  in  6 J  per  cent,  and  in  the  lower  abdomen  in  83  per  cent, 
of  the  cases  in  which  its  position  was  given.  It  was  present  in  the 
lumbar  and  umbilical  regions  in  10  per  cent.,  and  in  the  upper 
abdomen  in  7  per  cent. 


ENTEROSTENOSIS— NARROWING  OF  THE  LUMEN  AND 
OCCLUSION  OF  THE  INTESTINES. 

Synonyms. — Acute  Intestinal  Occlusion,  Ileus,  Miserere,  Passio 
Iliaca. 


I.   ENTEROSTENOSIS. 
The  permeability  of  the  intestine  is  capable  of  being  injured  in  a 
variety  of  ways.     The  narrowing  of  the  bowel  demands  a  separate 
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consideration  from  complete  occlusion  because  of  its  different  clini- 
cal history  and  prognosis,  as  well  as  widely  different  diagnostic 
indications.  In  studying  the  enterostenoses,  it  is  above  all  things 
necessary  to  distinguish  between  processes  which  bring  on  the 
stenosis  suddenly  and  those  which  produce  this  effect  after  a  longer 
time.  Those  conditions  that  effect  a  sudden  reduction  of  the  per- 
meability of  the  intestine  bring  the  clinician  at  once  in  touch  with 
the  intestinal  occlusion,  or  at  least  into  that  clinical  field  where 
enterostenoses  and  occlusions  merge  into  each  other.  The  sudden 
factors  of  enterostenosis  are  internal  incarceration  in  hernial  sacs, 
axial  twists,  clefts  or  gaps  in  the  mesenteiy  and  omentum,  kinking 
of  the  intestine  by  adhesion,  coproliths,  gall-stones  and  foreign 
bodies.  The  gradual  causes  of  enterostenosis  are  neoplasms  in  the 
intestinal  wall,  strictures  after  ulceration,  peritonitic  agglutinations, 
changes  in  the  location  of  neighboring  organs,  compression  exter- 
nally, and  invagination.  No  matter  what  the  anatomical  cause  of 
an  enterostenosis  may  be,  it  is,  as  a  rule,  a  slowly  and  gradually 
developing  condition,  requiring  weeks,  even  months,  before  it  is 
pronounced.  Exceptionally  a  partial  obturation  by  foreign  bodies 
— enteroliths,  gall-stones — or  intussusceptions  (pseudo-ligaments) 
may  cause  a  sudden  and  rapid  blocking  of  the  passage  through  the 
bowel,  or  a  compression  may  set  in  acutely  and  abruptly,  but  continue 
in  a  chronic  course,  a  condition  to  which  Leichtenstern  (von  Ziems- 
sen's  "  Handbuch,"  Bd.  vn,  2.  AufL,  S.  416)  has  called  attention  in 
a  masterly  article  on  this  subject.  There  are  cases  of  gradually 
increasing  bowel  stenosis  in  which  the  symptoms  may  be  entirely 
absent  for  a  long  time,  so  that  no  disturbance  of  functions  is  notice- 
able. These  are  the  cases  in  which  the  phenomena  of  obstruction 
of  the  bowel  seem  to  appear  suddenly  in  entirely  sound  individuals. 

Symptomatology. 

The  symptomatology  varies  according  to  the  location  of  the 
stenosis.  The  stenoses  between  the  pylorus  and  the  jejunum  are 
designated  as  high  stenoses,  while  those  occurring  anywhere  from 
the  ileum  to  the  rectum  are  spoken  of  as  lozv  stenoses.  The 
local  reduction  of  the  intestinal  lumen  leads  to  an  accumulation  of 
intestinal  contents  above  the  compressed  or  stenosed  locality,  thus 
causing  dilations,  serving  as  reservoirs  for  the  retained  solid  and 
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liquid  masses.  Three  of  the  most  frequent  consequences  of  this 
accident  are  persistent  obstipation,  enteritis  or  colitis  with  the  forma- 
tion of  ulcers,  and  in  some  cases  formation  of  perforations  above  the 
stenosed  portion.  It  is  natural  that  the  intestinal  contents  which  are 
liquid  or  semi-solid  will  pass  a  stenosed  district  with  greater  facility 
than  those  which  are  solid.  For  this  reason  the  high  stenoses — 
those  in  the  upper  part  of  the  small  intestine — not  only  remain  latent 
much  longer  than  low  stenoses, — those  in  the  colon  and  sigmoid 
flexure, — but  the  higher  ones  will  not  be  accompanied  by  such  ex- 
treme suprastenotic  dilations  as  the  lower  ones.  Stenoses  in  the 
large  intestine  require  much  greater  exertions  on  the  part  of  the 
muscularis  to  overcome  them.  This  is  another  explanation  of  the 
dilation  and  muscular  hypertrophy  found  in  these  forms.  All 
forms  of  gradually  developing  stenoses  are  accompanied  by  violent 
tonic  contractions  above  the  stenosed  area. 

High  Stenoses  in  the  Small  Intestine. — The  stenoses  of  the 
duodenum  will  give  a  varying  symptomatology,  according  to  their 
location.  It  is  expedient,  for  practical  and  diagnostic  reasons,  to 
distinguish  between  stenoses  that  are  above  the  papilla  of  Vater  and 
those  that  are  below  it  and  the  beginning  of  the  jejunum.  The 
papilla  of  Vater  is  the  slight  elevation  of  the  mucosa  embracing  the 
opening  of  the  common  bile  duct,  and  of  the  pancreatic  duct.  If  a 
stenosis  occurs  above  the  papilla  and  completely  occludes  the  duo- 
denum between  the  pylorus  and  the  opening  of  these  secretory  ducts, 
it  is  natural  that  no  pancreatic  juice  or  bile  can  reach  the  stomach 
under  such  conditions,  even  if  antiperistaltic  contractions  develop. 
On  the  other  hand,  one  of  the  most  important  signs  of  infrapapillary 
duodenal  stenosis  is  the  continuous  presence  of  bile  and  often  of 
pancreatic  juice  in  the  stomach. 

When  the  stenosis  is  suprapapillary,  the  backward  pressure  of  the 
stagnating  ingesta  at  first  causes  a  dilation  between  the  stenosis 
and  the  pylorus.  This  in  rare  instances  may  reach  such  a  degree 
that  the  sphincter  of  the  pylorus  is  completely  effaced  and  the  duo- 
denal dilations  become  merged  into  one  cavity  with  the  stomach. 
Accordingly,  the  subjective  signs  are  those  of  gastrectasia  or  per- 
manent overfilling  of  the  stomach,  and  include  the  same  symptoms, 
principal  among  which  are  fullness,  distention  and  pressure,  some- 
times aggravated  to  pain,  eructation,  nausea,  and  vomiting.     The 
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appetite  is  generally  lost,  and  thereby  the  general  nutrition  much 
impaired.  All  this  will  develop  independently  of  the  pathological 
conditions  that  have  caused  the  duodenal  stenosis.  The  meteorism, 
if  any,  is  limited  to  the  stomach.  As  the  chyme  is  quite  thin  and 
liquid,  it  may  for  a  long  time  be  able  to  pass  the  obstacle  ;  but  even 
if  this  is  not  the  case,  there  will  be  no  accumulation  above  the  ob- 
struction, as  is  the  case  in  low  enterostenosis,  because  the  chyme 
can  readily  regurgitate  into  the  stomach.  For  the  same  reasons 
intense  paroxysms  of  pain  and  visible  intestinal  peristalsis  are  not 
observed.  The  entire  clinical  picture  coincides  with  that  of  pyloric 
stenosis ;  this  will  probably  also  be  the  nearest  diagnosis  that  can 
be  made.  An  approach  to  a  more  exact  diagnosis  than  this  might 
be  possible  by  the  method  of  duodenal  intubation,  which  I  have  de- 
vised and  published  in  the  "Archiv  f.  Verdauungs-Krankheiten," 
Bd.  11,  S.  85,  or  by  Kuhn's  spiral  sounds,  for  intubating  the  duo- 
denum. I  have  been  able  in  one  case  to  diagnose  the  complete  ab- 
sence of  bile  from  the  duodenum  due  to  obstruction  of  the  common 
gall-duct  by  this  method  of  intubation  (see  Hemmeter,  "  Diseases 
of  the  Stomach,"  second  edition,  p.  55).  If,  after  repeated  intuba- 
tion and  aspiration  of  the  duodenal  contents,  no  bile  can  be  found, 
and  if  the  duodenal  tube  can  be  introduced  beyond  the  normal 
lengths  of  the  duodenum,  the  diagnosis  of  stenosis  of  the  common 
gall-duct  is  logical.  But  if  permanent  absence  of  bile  is  found  in 
the  contents  of  the  duodenum,  and  at  the  same  time  the  tube  will 
not  pass  more  than  a  few  inches  beyond  the  pylorus,  a  stenosis 
between  the  papilla  and  the  pylorus  exists.  The  location  of  Kuhn's 
spiral  duodenal  tube,  which  contains  a  closely  wound  spiral  of 
steel,  can  be  made  out  through  the  x-rays.  Sufficient  clinical  work 
on  such  cases  has  as  yet  not  been  done  either  by  Kuhn  or  my- 
self. The  future  will  show  whether  the  methods  advocated  will 
be  useful  for  the  diagnosis  of  duodenal  stenosis. 

Infrapapillary  or  Low  Duodenal  Stenoses. — The  symptoms 
of  deep  infrapapillary  stenoses  of  the  duodenum  are  principally  those 
of  dilation  of  the  stomach,  and  identical  with  those  that  have  been 
mentioned  with  high  stenoses.  Whilst  the  stomach  is  usually 
dilated  with  high  stenoses,  this  is  not  necessarily  so  with  low  duo- 
denal stenoses  ;  in  the  latter  case  it  may  be  dilated,  but  it  may  also 
be  found  normal.  There  is  no  very  apparent  meteorism.  In  the 
11— 9 
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rare  cases  in  which  it  does  occur  it  is  promptly  relieved  by  eructa- 
tions. The  exact  location  of  the  stenosis  can  only  be  suspected  if 
the  previous  history  of  the  patient  presents  an  account  of  diseases 
of  the  duodenum  and  its  surroundings,  such,  for  instance,  as  have 
been  presented  in  the  clinical  history  of  duodenal  ulcer ;  a  history 
of  pancreatic  diseases,  cholangitis,  cholelithiasis,  and  icterus  will 
necessarily  direct  the  attention  to  duodenal  complication.  The 
most  important  clinical  sign,  however,  of  infrapapillary  duodenal 
stenoses  is  the  permanent  presence  of  large  amounts  of  bile  and 
pancreatic  juice  in  the  stomach.  As  a  general  rule,  the  total  duod- 
enal secretions  are  driven  toward  the  stomach,  including  the  pan- 
creatic juice  and  the  succus  entericus.  In  simple  atonic  dilation  of 
the  stomach  and  in  gastroptosis  bile  is  also  found  in  the  stomach 
before  breakfast.  This  is  due  to  physical  factors.  For  in  these 
abnormalities  the  bile  can  very  readily  run  into  the  stomach,  which 
has  dragged  the  first  portion  of  the  duodenum  out  of  normal  loca- 
tion. This  backward  flow  of  bile  does  not  occur  in  the  erect  posi- 
tion, but  only  in  the  horizontal  position  of  the  patient.  In  stenosis 
it  occurs  in  all  positions,  as  it  is  due  to  obstruction.  Boas  has 
called  attention  to  the  fact  that  one  is  thereby  enabled  to  exclude 
a  severe  disease  of  the  pancreatic  duct ;  for  instance,  if  the  duodenal 
juice  and  such  secretions  are  regurgitated  into  the  stomach  and  do 
not  give  the  digestive  reaction  of  trypsin  and  amylopsin,  disease  of 
the  pancreas  or  stenosis  of  the  duct  should  be  suspected.  The 
condition  of  the  gastric  secretions  varies  greatly.  In  a  case  of 
carcinoma  of  the  descending  portion  of  the  duodenum,  which  oc- 
curred in  my  practice  and  which  was  verified  at  the  autopsy, 
the  secretion  of  HC1  was  undisturbed ;  but  it  appears  from  the 
results  of  Riegel  and  Boas  that  the  secretion  of  HC1  in  the  same 
individual  may  at  one  time  be  abundant  and  at  another  time  entirely 
absent  during  this  condition.  The  presence  of  bile  and  pancreatic 
juice  in  the  stomach  impedes  the  action  of  the  gastric  juice  only  so 
long  as  the  mixture  is  neutral  (Boas).  If  the  gastric  juice  has  the 
preponderance,  it  exhibits  the  same  digestive  activity  as  normal 
gastric  juice  in  spite  of  the  presence  of  bile  and  pancreatic  juice. 
Reversely,  the  pancreatic  ferments  are  evidently  destroyed  if  a  suffi- 
cient amount  of  HC1  is  present,  for  they  do  not  resume  their  diges- 
tive activity,  although  the  acid  may  be  neutralized  and  the  medium 
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given  an  alkaline  reaction.  Herz  has  called  attention  to  a  sign 
which  may  be  available  when  taken  in  conjunction  with  other  diag- 
nostic indications.  He  points  out  that  bismuth,  when  administered 
internally,  does  not  appear  again  in  the  stool.  It  is  evident  that  this 
can  not  be  a  pathognomonic  sign  of  duodenal  stenosis,  because  the 
passage  of  the  bismuth  will  be  blocked  no  matter  where  the  occlu- 
sion occurs.  Frequently  the  stool  presents  the  appearance  of  the 
evacuations  in  icterus,  and  the  indican  may  be  increased  in  the 
urine.      Both  of  these  signs,  however,  are  not  invariably  present. 

Etiology  of  Duodenal  Stenoses. — Herz,  Hochhaus,  and  Schule 
have  reported  cases  in  which  biliary  concretions  had  caused  spastic 
stenoses  in  the  descending  duodenum.  One  will  have  to  think  of 
this  possibility  whenever  icterus  has  been  mentioned  in  the  anamne- 
sis. The  obstruction  may  not  be  caused  by  the  stone  itself,  but  by 
peritonitic  adhesions  emanating  from  a  cholecystitis  and  compress- 
ing the  duodenum.  Statistics  indicate  that  the  female  sex  is  most 
frequently  affected  with  this  condition.  Similarly,  our  statistics  of 
duodenal  ulcer  indicate  that  this  condition  attacks  men  with  prefer- 
ence. This,  then,  is  also  a  cause  of  duodenal  stenosis.  Among 
other  factors  in  the  etiology  that  occur  rarely  I  might  mention  car- 
cinoma, sarcoma,  kinking,  pancreatic  cysts,  neoplasms  in  the  pan- 
creas and  gall-bladder,  tuberculous  ulcers  in  the  duodenum,  mesen- 
teric and  retroperitoneal  tumors,  and  fat  necrosis  of  the  pancreas. 

Stenoses  of  the  Jejunum  and  Ileum. — The  same  frequent 
causal  relation  that  exists  between  stenoses  of  the  duodenum  and 
inflammatory  processes  emanating  from  the  biliary  apparatus  exists 
also  between  the  genital  apparatus  (the  ovaries,  tubes,  and  uterus)  in 
the  female,  and  the  appendix  in  the  male  on  the  one  hand,  and 
stenoses  of  the  jejunum  and  ileum  on  the  other.  In  enterostenoses 
in  which  it  is  possible  for  the  clinician  to  exclude  the  involvement 
of  the  duodenum  and  the  colon,  and  by  exclusion  arrive  at  a  sus- 
picion that  the  jejunum  or  ileum  is  stenosed,  it  is  well  to  first  think 
of  the  female  genital  apparatus  and  the  appendix  as  the  origin  of 
the  stenosis.  The  next  most  frequent  cause  is  inflammation  result- 
ing from  incarcerated  hernias.  Stenoses  due  to  tuberculous  neo- 
plasms or  cicatrices  of  partially  healed  tuberculous  ulcers  are  rare 
in  the  jejunum  and  ileum,  but  that  they  may  occur  has  already  been 
mentioned  in  the  chapter  on  Tuberculous  Ulcers  of  the  Intestines. 
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These  stenoses  may  occur  singly,  but  more  frequently  a  number  of 
them  develop  in  the  same  case.  Hofmeister  (/.  c.)  and  Frankel 
(/.  c.)  have  described  cases  in  which  twelve  such  strictures  were 
observed.  The  so-called  intestinal  cirrhosis  of  English  writers  and 
the  " entente  sclereuse"  of  the  French  must  be  an  exceedingly  rare 
occurrence,  and  in  my  opinion  probably  of  syphilitic  origin.  Stenoses 
of  the  jejunum  and  ileum  by  carcinoma  are  also  exceedingly  rare. 
Kiittner  ("Beitrage  z.  klin.  Chirurgie,"  1899,  Bd.  xxm,  S.  505)  has 
collected  the  literature  on  carcinomatous  stenoses  of  the  intestines. 
Among  280  cases  of  cancer  of  the  intestine,  only  4  were  found  to 
be  located  in  the  jejunum,  and  but  21  in  the  ileum.  The  symp- 
tomatology of  the  stenoses  of  the  jejunum  and  ileum  presents  little 
that  is  characteristic.  Therefore  it  will  be  difficult  to  localize  nar- 
rowings  of  the  intestinal  canal  belonging  to  this  district.  The 
observations  of  E.  Frankel  (/.  <r.)  and  Litten  (/.  c.)  indicate  that 
tuberculous  stenoses  of  the  ileum  which  have  become  far  advanced 
may  run  their  course  without  symptoms.  Concerning  the  phe- 
nomena of  meteorism,  diarrhea,  constipation,  colic,  visible  and 
palpable  intestinal  contractions,  I  will  speak  more  explicitly  in  the 
paragraph  on  the  general  symptomatology  of  enterostenoses.  If 
one  has  reached  the  diagnosis  of  stenosis  of  the  jejunum  or  ileum 
in  the  manner  indicated,  the  difficulties  in  the  way  of  recognizing 
the  cause  are,  in  my  experience,  not  insurmountable. 

Stenoses  of  the  Colon — Sigmoid  Flexure. — Other  things 
being  equal,  a  stenosis  in  the  large  intestine  will  sooner  lead  to  dis- 
turbances in  function  than  a  stenosis  in  the  ileum,  jejunum,  or 
duodenum,  though  the  latter  lead  more  promptly  to  the  manifesta- 
tion of  symptoms  than  stenoses  of  the  jejunum  or  ileum,  because 
of  the  proximity  of  the  duodenum  to  the  stomach,  and  the  conse- 
quent very  evident  gastric  complications  which  have  already  been 
described.  The  explanation  of  the  prompt  occurrence  of  distur- 
bances in  stenosis  of  the  colon  is  naturally  to  be  found  in  the  con- 
sistency of  the  feces — the  more  condensed  and  firmer  the  intestinal 
contents  are,  the  sooner  will  they  occlude  any  narrow  portion  of 
the  bowel  lumen.  In  the  upper  portion  of  the  digestive  tract,  where 
the  chyme  is  of  a  liquid  consistency,  a  considerable  degree  of 
stenosis  may  exist  for  a  long  time  in  a  latent  condition.  So  it  may 
be  said  that  enterostenoses  at  the  beeinninsr  and  at  the  end  of  the 
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alimentary  tract — the  duodenum  and  the  colon,  particularly  the 
descending  colon  and  sigmoid  flexure — give  rise  to  symptoms  most 
promptly,  whereas  those  of  the  ileum  and  the  jejunum  are  slower 
to  react  upon  narrowing  of  their  lumen.  In  my  experience  also 
the  course  of  stenoses  of  the  colon  is  more  often  of  a  chronic 
character.  Many  transient  attacks  precede  the  pronounced  symp- 
toms of  stenosis,  so  that  the  patient  may  be  treated  for  a  long  time 
as  simply  suffering  from  obstipation,  and  perhaps  associated  with 
enteralgia.  With  high  stenoses — those  in  the  small  intestine — when 
disturbances  have  once  set  in,  they  are  at  once  of  a  grave  and 
serious  nature,  the  course  is  a  stormy  one,  and  generally  without 
remission.  This  teaches  us  to  look  with  suspicion  upon  every  case 
of  chronic  constipation  associated  with  paroxysms  of  severe  pain, 
particularly  if  the  abdomen  has  been  distended  and  if  there  has 
been  a  history  of  vomiting.  Such  symptoms  may  be  those  of 
simple  obstipation,  but  they  are  also  generally  those  which  precede 
a  stenosis  of  the  colon.  Boas  has  called  attention  to  the  importance 
of  ascertaining  whether  the  patient  has  been  compelled  to  the  use 
of  more  and  more  drastic  purgatives.  The  usual  description  which 
the  patients  themselves  give  of  this  habit  is  that  "  the  purge  has 
lost  its  effect,"  or  that  they  "  have  become  accustomed  to  it." 

In  stenoses  of  the  large  intestine  I  have  observed  the  obstipation 
develop  in  two  different  ways  :  In  one  set  of  cases  its  onset  is 
abrupt ;  within  a  few  weeks  the  patient  is  compelled  to  use  the 
most  drastic  purgatives,  and  sometimes  enemata  together  with 
purges.  This  is  an  especially  valuable  indication  if  this  habit  has 
developed  suddenly  in  a  patient  of  mature  age,  say  after  forty.  In 
another  type  of  cases  the  constipation  has  existed  for  years,  and 
only  recently  has  increased  in  severity  ;  perhaps  systematic  treat- 
ment for  constipation  has  been  gone  through,  with  only  transient 
improvement,  or  perhaps  aggravation  of  the  disease.  This  sign 
gains  in  diagnostic  value  if  it  has  been  associated  with  colic  and 
vomiting.  I  have  never  observed  any  cases  of  simple  constipation 
in  which  vomiting  has  been  a  repeated  symptom,  and  on  the  basis 
of  a  large  experience  with  stenoses  of  the  colon,  /  am  disposed  to 
attribute  to  it  considerable  clinical  diagnostic  importance  if  it  occurs  in 
association  with  pain  and  constipation.  With  those  three  symptoms 
present,  one  should  never  neglect  to  investigate  the  previous  history 
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and  obtain  an  accurate  anamnesis,  to  make  a  careful  examination  of 
the  abdomen,  especially  of  the  hernial  orifices,  of  the  rectum  and  va- 
gina. Thereupon  should  follow  a  careful  inspection  of  the  rectum 
and  further  examination  by  percussion  and  palpation,  and  distention 
of  the  colon. 

The  meteorism  in  stenoses  of  the  large  intestine  may  vary  con- 
siderably in  degree.  It  is  considerable  when  the  stenosis  is  near 
the  ileocecal  valve,  and  becomes  less  pronounced  the  nearer  the 
stenosis  is  toward  the  rectum.  This  symptom  also  depends  upon 
the  amount  of  intestinal  contents,  and  upon  the  contractile  power 
of  the  hypertrophied  musculature  above  the  point  of  occlusion.  If 
the  meteorism  is  stationary,  it  may  suggest  to  a  degree  where  the 
seat  of  the  stenosis  is  located.  This  is,  however,  in  my  experience, 
only  possible  in  conjunction  with  other  symptoms  mentioned. 
When  the  lumen  is  to  a  certain  degree  passable,  the  meteorism  is 
restricted  to  one  or  the  other  flank.  The  following  signs  and  symp- 
toms, should  they  occur  in  conjunction,  represent  the  typical  picture 
of  complete  stenosis  of  the  large  intestine  :  (a)  Meteorism  consider- 
able, distributed  over  the  entire  abdomen  uniformly  ;  (b)  voluminous 
fecal  contents,  giving  a  dull  sound  on  percussion  and  not  changing 
their  volume  or  position  by  injection  of  water  into  the  colon  ;  (<:) 
vomiting,  especially  if  it  has  become  offensive ;  (d)  no  increase  in 
the  amount  of  indican  ;  (e\  secretion  of  urine  not  considerably 
diminished  ;  (_/")  collapse  not  pronounced.  Compare  this  with  the 
picture  of  a  stenosis  of  the  duodenum  of  the  upper  part  of  the 
jejunum,  where  the  meteorism  is  not  prominent  and  is  limited  to  the 
epigastrium  ;  the  inferior  and  lateral  (flank )  portion  of  the  abdomen 
is  sunk  in  ;  the  degree  of  meteorism  varies  with  the  vomiting ;  the 
epigastrium  collapses  after  emesis  ;  colon  irrigation  causes  the 
evacuation  of  a  large  amount  of  feces  without  diminishing  the  signs 
of  stenosis  ;  collapse  is  pronounced  ;  oliguria  and,  as  a  rule,  a  large 
amount  of  indican  in  the  urine.  Between  these  two  groups  of 
pictures,  constituting  well-defined  clinical  pictures,  we  have  the 
signs  and  symptoms  of  stenosis  of  the  ileum  and  cecum.  Kere  it  is 
claimed  by  some  authors  that  the  distention  is  limited  to  the  middle 
portions  of  the  abdomen,  whilst  the  colon  section  recedes.  This, 
however,  in  my  experience,  is  only  exceptionally  the  case,  and  is 
not  available  as  a  diagnostic  sign  for  stenoses  in  this  section,  for 
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when  the  meteorism  becomes  pronounced  in  stenoses  of  ileum  and 
cecum,  the  upper  intestinal  loops  are  pushed  over  and  cover  the 
colon,  producing  a  general  and  uniform  meteorism.  All  of  these 
groups  of  symptoms  are  unreliable  in  the  advanced  stages  of 
stenoses.  Nothnagel  (/.  c,  p.  375)  has  called  attention  to  a  change 
in  the  percussion  resonance  in  the  dorsal  and  upper  lumbar  region. 
Normally  this  region  gives  a  more  or  less  dull,  high,  and  empty 
resonance  on  percussion,  but  when  there  is  a  stenosis  in  the  sigmoid 
flexure  or  descending  colon,  there  is  a  loud  and  deep  percussion 
resonance  of  both  sides  of  this  upper  lumbar  region.  If  the 
stenosis,  however,  is  in  the  splenic  flexure  or  the  transverse  colon, 
this  change  from  dull  and  high  to  low,  clear,  and  deep  resonance 
can  be  made  out  only  on  the  right  side.  Other  features  of  stenoses 
of  the  large  intestine,  as.  for  instance,  the  visible  peristalsis  in  con- 
nection with  the  plasticity  of  intestinal  loops,  and  the  condition  of 
the  fecal  evacuations,  will  be  considered  in  the  following  paragraph 
on  the  general  symptomatology. 

The  elucidation  of  the  causes  of  stenoses  of  the  large  intestine 
involves  a  knowledge  of  all  those  conditions  which  can  effect  a 
narrowing  of  the  lumen  of  the  colon,  and  which  have  been  de- 
scribed in  previous  chapters.  Thus,  we  will  have  to  think  of  the 
various  forms  of  ulcers,  of  dysentery,  tuberculosis  and  syphilis  of 
the  intestine,  of  neoplasms,  of  appendicitis,  and  inflammations  ema- 
nating from  the  liver  and  o-all-bladder,  of  inflammations  of  the  female 
genital  apparatus,  incarcerated  hernias,  and  any  previous  operations 
upon  the  abdominal  cavity  that  the  patient,  may  have   undergone. 

General  Symptomatology  of  Enterostenoses. 

The  most  important  symptoms  of  enterostenoses  are  those:  (1) 
Referring  to  the  condition  of  the  evacuations,  whether  there  is  con- 
stipation, diarrhea,  or  both  alternating  ;  (2)  the  changes  in  the  form 
of  the  abdomen,  the  plastic  elevation  of  tetanically  erect  intestinal 
loops  above  the  niveau  of  the  abdomen,  the  increased  peristaltic 
movement;  (3)  the  pain  and  attacks  of  colic  dependent  upon  these; 
(4)  the  meteorism  ;  (5)  the  changes  of  the  form  and  shape  in  the 
dejecta,  whether  they  contain  mucus,  blood,  pus,  or  bile;  (6)  the 
sounds  to  be  elicited  by  auscultation,  palpation,  and  percussion. 

1.   The  condition  of  the  evacuations  in  occlusions  of  the  small 
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intestine,  is,  as  a  rule,  normal  ;  even  advanced  degrees  of  stenoses 
may  run  their  course  without  being  associated  with  obstipation. 
From  what  has  been  said  before,  it  is  evident  that  obstipation 
should  be  observed,  as  a  rule,  with  stenoses  of  the  colon.  The 
accuracy  of  this  sign  in  association  with  such  stenoses  is  often  doubt- 
ful because  the  obstipation  is  generally  promptly  relieved  by  artificial 
means  by  the  patient.  I  have  observed  a  case  of  sarcoma  of  the 
descending  colon  in  which  the  lumen  was  stenosed  so  as  to  barely 
admit  of  the  passage  of  the  little  finger,  and  still  the  patient  had 
daily  evacuations  to  within  ten  days  of  the  fatal  termination.  Noth- 
nagel  (/.  c,  p.  190)  narrates  the  case  of  a  woman  fifty  years  old 
who  had  one  daily  evacuation  up  to  the  24th  of  February,  1886. 
On  the  25th  she  had  a  sudden  violent  attack  of  colic,  which  was 
repeated  on  the  next  day.  On  March  3d,  when  she  was  presented 
for  examination,  the  clinical  picture  of  intestinal  occlusion  was  com- 
plete. On  the  tenth  day  of  her  sickness  she  died  in  a  state  of  col- 
lapse. The  autopsy  disclosed  an  ulcerated  hard  carcinoma,  about 
2  cm.  broad  at  the  transition  of  the  sigmoid  flexure  and  rectum. 
The  lumen  was  so  constricted  as  to  be  barely  passable  for  the  little 
finger ;  nevertheless  she  had  normal  evacuations  until  ten  days 
before  death.  The  possibility  of  these  daily  evacuations  was  ex- 
plained by  the  existence  of  an  enormous  muscular  hypertrophy 
which  extended  through  the  entire  colon  up  to  the  ileocecal  valve. 
Cases  of  this  kind  and  the  one  I  have  briefly  referred  to  give  evi- 
dence of  the  enormous  difficulty  which  diagnosis  meets  in  this  field 
of  clinical  pathology. 

It  can  be  stated,  however,  that  the  general  rule  in  obstruction  of 
the  colon,  sigmoid,  and  rectum  is  to  meet  with  a  history  of  consti- 
pation. Where  the  patients  had  recourse  to  medication  for  the 
relief  of  this  symptom,  they  found  themselves  compelled  to  use 
stronger  and  stronger  purgatives.  Other  symptoms  are  gradually 
superadded,  such  as  abdominal  distention,  loss  of  appetite,  and 
nausea.  Where  the  sufferer  does  not  himself  use  laxatives,  nature 
occasionally  intervenes  in  the  form  of  a  diarrhea,  which  may  last 
for  several  days,  during  which  enormous  masses  of  putrid  feces  are 
discharged.  Immediately  thereafter  the  patient  feels  considerably 
better.  But  this  experience  of  constipation,  followed  by  diarrhea 
and  digestive  distress,  is  repeated  at  shorter  and  shorter  intervals. 
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What  were  considered  by  the  patient,  and  very  often  by  the  physician, 
frequent  attacks  of  constipation  alternating  with  diarrhea,  presently 
loom  up  as  a  grave  intestinal  disease,  particularly  when  it  is  asso- 
ciated with  attacks  of  colic,  which  will  presently  be  described. 
Obstipation,  therefore,  is  the  rule,  and  the  lower  down  the  entero- 
stenosis  is  located  in  the  bowel,  the  more  pronounced  will  it  be. 
The  most  deceptive  cases  are  those  rare  instances  in  which  a  chronic 
diarrhea  has  existed  for  weeks  and  months.  Here  the  diagnostician 
can  scarcely  avoid  being  misled.  These  diarrheas  are  caused  by 
the  intense  enteritis  which  develops  above  the  stenosis,  and  also  by 
the  excitation  of  the  peristalsis  as  a  consequence  of  the  stagnation 
of  fecal  matter  and  gas.  This  intestinal  catarrh  causes  a  more 
abundant  secretion,  and  hence  also  a  liquefaction  of  the  stagnating 
intestinal  contents.  It  is  also  the  source  of  the  mucus  which  is 
found  in  the  discharges. 

2.  The  normal  peristalsis  of  the  intestine  can  be  occasionally 
observed  in  subjects  having  very  thin  abdominal  walls,  when  they  are 
able  to  keep  them  in  a  quiet,  relaxed  condition.  A  careful  study  of 
the  chapter  on  Intestinal  Peristalsis  (chapter  iv,  vol.  1)  will  lead  to  a 
better  understanding  and  appreciation  of  the  pathological  peristalsis 
met  with  in  enterostenoses.  The  peristalsis  may  be  increased  by 
purgatives,  extremes  of  temperature,  abnormally  acid  or  abnormally 
alkaline  reaction  of  contents,  psychic  affections,  and  acute  inflamma- 
tory conditions  of  the  bowel.  But  a  peristalsis  as  intense  as  can  be 
observed  through  the  normal  abdominal  wall  is  only  observed  in  the 
enterostenoses,  and  particularly  in  those  which  develop  slowly, 
because  in  these  the  muscular  hypertrophy  of  the  intestinal  wall 
has  had  abundant  time  for  development.  It  is  necessary  to  distin- 
guish in  making  our  clinical  data,  in  cases  of  enterostenoses, 
between  tonic  contraction  and  the  tetanic  paroxysmal  contractions 
which  effect  a  visible  erection  or  rigid  elasticity  of  intestinal  loops. 
In  certain  pathological  conditions,  particularly  under  the  influence  of 
certain  poisons,  in  lead  colic,  and  intensely  acute  enteritis  and  menin- 
gitis, tonic  contractions  occur  in  which  there  is  a  tetanus  of  the  intes- 
tinal wall  of  such  intensity  that  the  lumen  is  actually  obliterated. 
But  such  contractions  are  never  visible.  The  pathognomonic  symp- 
tom of  enterostenosis,  however,  is  an  increased  peristalsis  of  such 
violence  that  individual  intestinal  loops  become  erect,  as  it  were,  by 
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tonic  contractions,  and  are  visible  as  plastic  convolutions  through 
the  abdominal  wall.  The  conditions  for  such  a  phenomenon  are, 
first,  an  impediment  or  obstruction  in  the  lumen ;  secondly,  the 
accumulation  of  gaseous  and  liquid  contents  which  can  not  be  pro- 
pagated forward  by  the  ordinary  normal  intestinal  contractions. 
The  increased  resistance  and  the  irritation  of  the  accumulated 
masses  are  a  stimulus  to  which  the  muscularis  responds  with  a 
tetanic  reaction.  Such  intense  peristaltic  erections  of  the  intestine 
are  observed  only  in  the  chronic  stenoses,  because  only  in  this  type  is 
sufficient  time  given  for  advanced  muscular  hypertrophy  to  develop. 
The  stormy  peristalsis  of  this  description  is  an  impressive  clinical 
spectacle.  Even  at  the  quietest  moments  there  is  a  slight  undula- 
tory  motion  observable  underneath  the  abdominal  walls.  One 
intestinal  loop  may  be  more  distended  than  the  others.  Presently, 
within  a  few  seconds  it  is  converted  into  a  rigid  hard  tube  which 
projects  upward  and  can  actually  be  grasped  by  the  fingers.  In 
this  plastic  condition  it  may  remain  from  thirty  to  sixty  seconds. 
Thereupon  it  relapses  into  its  previous  condition  of  elasticity. 
Sometimes  not  one  but  several  intestinal  loops  rise  up  like  a  huge 
snail  shell,  pushing  out  the  abdominal  integument.  Alongside  of 
these  are  deep  grooves  or  ridges  into  which  the  integument  appears 
retracted  ;  whilst  one  intestinal  convolution  rises  into  a  plastic  hard 
tube,  other  portions  of  the  same  loop  exhibit  shorter  vibratory  peris- 
taltic movements.  All  of  these  manifold  and  rapidly  changing 
peristaltic  figures  are  accompanied  by  loud  borborygmi  and  rumb- 
ling noises.  Occasionally  there  is  a  musical  note.  The  state  of 
plasticity  rarely  lasts  longer  than  from  twenty  to  thirty  seconds. 
The  entire  paroxysm  may  last  from  thirty  minutes  to  two  hours, 
when  there  is  generally  an  interruption  from  exhaustion  of  the 
musculature,  or  the  interval  of  rest  may  perhaps  also  be  caused  by 
the  fact  that  the  accumulated  gases  and  liquid  contents  have  been 
moved  to  another  point  by  the  stormy  peristalsis.  There  are  cases  in 
which  similar  attacks  are  caused  by  large  gall-stones  or  coproliths, 
which  can  be  expelled  by  evacuation,  and  are  followed  by  perfect 
recovery  in  a  short  time.  In  others,  however,  the  very  first  attack 
is  followed  within  a  few  days  by  a  second  similar  one.  If  we  are 
confronted  by  a  stenosis,  the  intervals  between  the  attacks  become 
shorter  and  shorter,  the  appetite  is  lost,  there  is  evidence  of  em- 
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barrassed  respiration  and  heart's  action,  the  abdomen  becomes  dis- 
tended permanently,  and  the  case  becomes  one  of  pronounced 
intestinal  occlusion.  The  changes  in  the  external  configuration  of 
the  abdomen,  in  my  experience,  offer  very  unreliable  data  for  the 
localization  of  the  occlusion.  A  localized  meteorism  will  indicate 
the  primary  seat  of  a  stenosis,  but  it  gives  no  information  concern- 
ing the  nature  of  the  stenosis. 

3.  Attacks  of  pain,  or,  as  they  are  more  frequently  designated, 
of  colic,  occasionally  constitute  the  very  first  symptom  of  entero- 
stenosis.  They  occur  under  three  conditions  :  (a)  The  ordinary  intes- 
tinal contents  have  occluded  a  stenosis  which  is  not  yet  absolute  ; 
(b)  the  stenosis  is  still  passable,  but  indigestible  food  substances 
of  extraordinary  volume  have  blocked  the  narrowing  passages  ; 
(V)  the  muscular  hypertrophy  which  has  developed  in  consequence 
of  the  fecal  stagnation  above  the  stenosis  has  become  insufficient. 
The  severity  of  the  pain  accompanying  this  accident  baffles  descrip- 
tion. The  patients  act  like  maniacs.  At  times  even  hypodermics 
of  y2  grain  of  morphin  do  not  relieve  them,  and  the  lamentations 
continue  until  the  patient  is  put  under  narcosis.  It  is  important  to 
note  the  location  of  the  first  sensation  of  pain,  for  it  will  very  often 
be  in  the  locality  of  the  stenosis.  Soon,  however,  the  pain  becomes 
diffuse  and  spreads  over  the  entire  abdomen,  and  even  over  the 
thorax.  Nothnagel  mentions  that  the  pain  may  be  felt,  or  described 
as  being  felt,  in  an  entirely  different  place  from  the  location  of  the 
stenosis  ;  for  instance,  a  cecal  stenosis  has  been  known  to  give  pain 
in  the  left  inguinal  region. 

4.  Meteorism.  The  extent  of  this  sign  depends  upon  the 
amount  of  stagnated  intestinal  contents,  and  upon  the  seat  of  the 
stenosis.  If  the  gases  can  escape,  a  possibility  so  long  as  there  is 
any  lumen  whatever  left  through  which  they  may  be  discharged, 
the  meteorism  may  be  very  limited.  Even  in  complete  occlusion 
there  may  be  but  slight  meteorism  when  the  amount  of  absorption 
of  gases  keeps  step  with  their  formation.  As  a  diagnostic  sign 
meteorism,  taken  by  itself,  has  only  a  subordinate  value.  Only  in 
occlusions  at  the  very  beginning  and  very  end  of  the  alimentary 
canal  do  we  meet  with  anything  like  circumscribed  meteorism 
which  is  available  as  a  diagnostic  sign,  and  even  then  only  at  the 
onset  of  the  stenosis. 
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5.  Changes  in  form,  shape,  and  composition  of  the  dejecta. 
It  is  natural  to  expect  that  any  stenosis  of  the  intestine  will  mold  the 
pliable  fecal  mass  in  the  characteristic  shape  corresponding  to  the 
size  and  configuration  of  the  aperture  through  which  it  has  to 
pass.  That  the  shape  imparted  to  the  evacuation  must  be  that 
which  it  receives  in  the  lower  end  of  the  intestine  is  also  natural, 
for  in  the  small  intestine  the  feces  are  liquid,  and  could  not  possibly 
preserve  any  shape  imparted  to  them.  Therefore  we  may  at  once 
conclude  that  if  peculiar  shapes  of  the  feces  have  any  diagnostic 
significance  at  all,  they  can  only  refer  to  stenoses  of  the  large  in- 
testine ;  but  we  shall  presently  see  that  even  this  diagnostic  appli- 
cation of  the  configuration  of  the  feces  is  very  limited.  Concern- 
ing the  various  forms  and  configurations  into  which  the  fecal  excreta 
may  be  molded,  I  refer  to  chapter  xv,  on  Obstipation.  Briefly  to 
recapitulate,  there  are  three  main  types  of  stenotic  feces:  (1)  The 
ribbon-shaped,  which  are  flat  pieces  of  excrement,  of  varying  length. 
Sometimes  they  are  shaped  like  a  wedge  ;  that  is,  the  cross-section 
of  the  ribbon  presents  a  triangular  surface  ;  this  is  caused  by  one 
side  of  the  band  being  flat  and  the  other  having  a  sharp  elevated 
ridge.  (2)  Long,  thin  cylinders  of  feces,  having  the  shape  of  a 
lead-pencil,  which  may  present  a  ridge  on  the  surface.  (3)  Round 
or  oval  globules,  resembling  the  excrement  of  the  sheep.  Whilst 
such  shapes  may  be  imparted  to  the  feces  when  enterostenoses  are 
present,  they  are  entirely  missed  in  stenoses  of  the  small  intestine, 
cecum,  and  ascending  colon.  I  must  refer  here  once  more  to  the 
case  of  stenosis  of  the  sigmoid  flexure,  quoted  from  Nothnagel's 
scholarly  work,  and  the  case  reported  by  myself  of  a  stenosis  in 
the  descending  colon  where  there  were  normal  evacuations  to  within 
a  few  days  before  death.  In  the  chapter  on  Obstipation  I  have 
also  described  dejections  which  occur  in  that  disease  and  are  of  the 
exact  type  of  those  described.  It  must  be  emphasized  that  they 
occur  in  cases  of  obstipation  in  which  there  is  no  suggestion  of 
intestinal  stenosis.  These  abnormally  formed  dejecta  are  available 
for  the  diagnosis  of  stenosis  of  the  descending  colon,  sigmoid,  and 
rectum,  only  under  the  following  conditions  :  (a)  When  they  appear 
regularly  in  the  evacuations  ;  (d)  when  normally  formed  stool  is 
not  discharged  at  any  time  ;  (c)  when  they  show  evidences  of  blood 
and  pus.     This  leads  us  to  speak  of  these  two  abnormal  admix- 
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tures  in  the  stool.  They  are,  of  course,  not  symptoms  of  a  stenosis, 
but  rather  the  result  of  the  process  which  has  caused  the  stenosis. 
Similarly,  mucus  in  the  stool  is  a  product  of  the  enteritis  that  has 
been  set  up  above  the  seat  of  the  stenosis.  Blood  and  pus  are 
found  as  a  result  of  tuberculous  or  dysenteric  ulcers  which  some- 
times accompany  cicatricial  strictures.  These  constituents  may  also 
be  present  in  stools  of  patients  suffering  with  simple  catarrhal,  so- 
called  decubital  ulcers,  caused  by  the  pressure  of  the  stagnating 
masses  above  the  stenosis.  To  the  same  class  belong  also  the 
ulcers  found  in  the  rectum  as  a  consequence  of  fecal  stagnation. 
In  the  latter  case,  however,  the  blood  most  frequently  originates 
from  hemorrhoids,  having  the  same  etiology.  The  most  frequent 
sources  of  blood  are  intussusception  and  vascular  carcinomas  or 
adenomas.  Pus  may  be  present  in  the  stools  as  a  result  of  the 
ulcers  which  have  just  been  mentioned  as  the  sources  of  the  blood. 

Prognosis. 

The  prognosis  of  enterostenosis  depends  upon  the  nature  of  the 
underlying  cause.  So  long  as  the  compensatory  hypertrophy  of 
the  musculature  is  able  to  overcome  the  increased  resistance  of  the 
stenosis,  the  peristaltic  function  of  the  intestine  will  be  maintained 
to  a  fairly  normal  degree.  Even  during  the  period  of  insufficient 
compensation,  when  the  patient  will  be  compelled  to  resort  to  purga- 
tives, the  general  condition  will  be  fairly  endurable.  In  the  clinical 
history  of  all  compensatory  hypertrophies  a  period  must  eventually 
supervene  in  which  the  musculature  becomes  paralyzed  and  can 
no  longer  overcome  the  obstacle.  When  this  point  is  reached  in 
enterostenosis,  the  accumulation  of  fecal  matter  stretches  and  dis- 
tends the  diseased  muscular  fiber,  thus  hastening  the  absolute 
impermeability  of  the  bowel.  At  this  stage  there  may  be  relief 
— perhaps  a  cure  expected — from  operation.  In  other  cases,  if 
this  can  not  be  undertaken,  death  results  either  in  consequence  of 
perforating  decubital  ulcers  and  ensuing  peritonitis,  or  by  circum- 
scribed fecal  abscesses  which  develop  when  a  previous  adhesive 
peritonitis  has  prevented  the  rapid  spread  of  the  exuding  fecal  con- 
tents. There  may  also  be  perforations  into  other  organs  and  severe 
general  septicemia.  This  is  the  gravest  form  of  termination  of 
enterostenosis,  and  fortunately  not  the  most  frequent  if  the  disease 
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is  treated  in  time.  Naturally,  if  enterostenosis  is  not  recognized,  or 
not  correctly  treated  after  recognition,  it  must  inevitably  take  such 
a  course.  There  are  a  number  of  accidental  complications  which 
can  scarcely  be  foreseen.  Among  these  may  be  mentioned  axial 
twists,  or  volvulus  at  the  transition  of  the  sigmoid  flexure  into  the 
rectum,  caused  by  gravitation  downward  of  the  heavy  and  overfilled 
loop  above  the  stenosis.  Prior  to  the  descent  of  this  gravid  sigmoid, 
the  stenosis  may  not  have  been  absolute,  but  becomes  so  after  the 
formation  of  the  volvulus  or  twist.  This  accident  may  lead  to  the 
diagnosis  of  an  entirely  acute  intestinal  occlusion,  not  preceded  by  a 
gradually  stenosing  process.  If  an  energetic  peristalsis  and  tetanic 
erection  of  intestinal  loops  occurs,  this  may  yet  enable  a  correct  diag- 
nosis, for  they  cannot  occur  in  acute  occlusion,  as  this  form  of  peris- 
talsis, which  can  produce  the  projection  of  rigid,  plastic  intestinal 
loops  through  the  abdominal  wall,  requires  a  preexistence  of  hyper- 
trophy of  the  muscularis,  a  condition  which  requires  a  longer  time 
for  its  development.  Enterostenoses  which  are  still  passable  may 
suddenly  become  absolutely  occluded  by  solid  bodies  in  the  intes- 
tinal contents,  acting  as  obturators.  Hard  fecal  concretions  and 
seeds  have  occasionally  produced  this  effect. 

Among  the  etiological  factors  which  justify  a  favorable  prognosis 
are  benign  neoplasms,  polypi,  and  sometimes  partial  invagination. 
The  stenosis  caused  by  dislocated  neighboring  organs  may  also  be 
completely  removed ;  thus  an  intestinal  stenosis  depending  upon 
compression  by  floating  kidney,  dislocated  uterus,  or  a  peri-intesti- 
nal exudate,  may  be  completely  cured.  Even  spontaneous  cures 
of  such  conditions  have  occurred.  In  other  cases  the  successful 
treatment  was  by  means  of  operation. 

The  diagnosis  and  treatment  will  be  considered  in  chapters 
devoted  to  these  subjects  after  all  the  various  forms  of  enterosten- 
oses and  occlusions  have  been  separately  considered. 


II.  ACUTE  AND  CHRONIC  INTESTINAL  OCCLUSIONS. 

Synonyms. — Ileus,  Miserere,  Passio  Iliaca. 

The  term  ileus  as  a  designation  for  intestinal  occlusion  is  a  very 
ancient  one,  and  Nothnagel  (/.  c.)  argues  that  the  clinical  picture 
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which  the  ancients  conceived  under  that  name  does  not  correspond 
to  our  present  conception  of  the  condition.  He  accordingly  sug- 
gests to  discard  the  designation  entirely.  Boas  (/.  c),  as  well  as  A. 
Priepram  (in  Ebstein  und  Schwalbe's  "  Handbuch  der  prakt.  Med.," 
Bd.  11,  p.  624),  agree  to  the  suggestion  of  Nothnagel,  as  it  would 
be  necessary  in  individual  cases  to  make  a  special  diagnosis  explain- 
ing the  etiology  of  the  "  ileus."  This  necessarily  renders  the  dis- 
tinction which  Leichtenstern  makes  between  mechanic,  dynamic, 
and  mechanico-dynamic  ileus  unnecessary.  As  these  designations 
are  all  very  concise  and  pregnant,  they  still  force  themselves  into 
the  literature  of  the  subject  for  didactic  reasons. 

Nature  and  Concept,  Description  and  Etiology. 

By  Occlusion  or  Ileus  is  meant  the  entire  pathological  closure  of 
the  intestine.  This  and  the  stoppage  of  the  feces  in  their  passage  are 
caused  either  by  a  mechanical  obstruction  or  by  a  lack  of  motive  power. 
Both  of  these,  whether  acting  individually  or  in  conjunction,  can 
cause  a  permanent  stoppage  of  the  fecal  passage,  or  ileus  (Leichten- 
stern). We  therefore  differentiate  (1)  a  mechanical  and  (2)  a  dynamic 
(paralytic)  occlusion,  and  in  those  cases  where  a  partially  closing 
obstruction  is  made  complete  by  the  fading  away  of  the  motive 
power,  (3)  a  mechanico-dynamic  occlusion.  Of  these  three  forms  of 
occlusion  the  mechanical  is  observed  most  frequently,  the  mechan- 
ico-dynamic next  in  frequency,  and  the  dynamic  most  rarely.  The 
numerous  abnormal  conditions  and  diseases  which  cause  an  intes- 
tinal closure  by  purely  mechanical  means  have  already  been  consid- 
ered in  the  preceding  sections,  in  the  discussion  of  these  diseases. 
It  has  been  repeatedly  mentioned  that  many  of  them  at  first  caused 
only  a  more  or  less  considerable  stenosis  of  the  intestinal  lumen, 
which  after  a  shorter  or  longer  time  led  to  a  complete  intestinal 
obstruction.  It  has  also  been  emphasized  that  slowly  increasing 
contractions  of  the  lumen,  especially  those  of  the  small  intestine, 
but  also  of  the  large  one,  may  remain  latent  for  years,  if  the  con- 
tents of  the  intestine  passing  the  contracted  place  are  still  fluid  or 
pulpy.  This  is  most  frequently  possible  in  stenosis  of  the  small 
intestine,  or  also  if  a  more  permanent  morbid  increase  of  the  peris- 
talsis prevents  a  condensation  of  the  feces,  such  as  normally  takes 
place  in  the  large  intestine ;  and  if,  in  addition,  a  hypertrophy  of 
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the  muscles  of  that  section  of  the  intestines  lying  above  the  con- 
tracted places  completely  compensates  for  the  stenosis  by  causing 
an  increase  in  the  contractile  power  of  the  muscles  (compensatory 
hypertrophy).  As  a  result  of  improper  diet,  or  of  a  decrease  in  the 
peristalsis,  larger  masses  of  undigested  food  or  thickened  feces  may 
become  heaped  up  at  the  stenosed  place,  so  that  the  intestine  be- 
comes impassable.  If,  for  any  reason,  the  contractility  of  the  hyper- 
trophic muscles  decreases,  thus  removing  the  previous  compensation, 
the  symptoms  of  obstruction  may  appear  suddenly  and  unexpectedly, 
and  lead  to  the  assumption  that  a  previously  normal  and  completely 
permeable  intestine  has  become  closed  as  a  result  of  internal  strangu- 
lation, of  axial  twist,  of  intussusception,  etc.  If  a  complete  compensa- 
tion is  prevented  by  a  very  sudden  increase  in  the  stenosing  process, 
the  symptoms  of  a  chronic  intestinal  stenosis  or  narrowing  are  gener- 
ally observed,  and  the  appearance  of  obstruction  or  ileus  may  be  ob- 
served at  any  time.  The  assumption  of  a  dynamic  (paralytic)  occlu- 
sion as  well  as  of  a  mechanico-dynamic  occlusion,  and  the  important 
part  which  the  paralysis  of  the  intestinal  muscles  above  the  occluded 
place  in  the  intestines  plays  in  the  etiology  of  mechanical  occlu- 
sion, are  proved  by  the  results  of  dissections  performed  on  subjects 
who  during  life  showed  the  typical  symptoms  of  occlusion,  and  who 
died  of  the  same.  In  numerous  such  cases  no  mechanical  obstruc- 
tion could  be  found,  and  the  intestine  was  everywhere  permeable. 
Further  evidence  is  furnished  by  the  observation,  which  has  already 
been  mentioned,  that  occlusion  may  occur  when  the  intestinal  lumen 
is  stenosed,  to  be  sure,  but  still  permeable,  and  also  by  the  observa- 
tion that  after  the  successful  removal  of  an  incarcerated  hernia,  or 
of  an  internal  strangulation,  or  after  the  formation  of  an  artificial 
anus  through  which  the  intestinal  contents  could  be  emptied  from 
above  the  stenosed  area,  nevertheless  the  symptoms  of  occlusion 
continued  until  death.  In  other  cases  the  symptoms  of  occlusion 
slowly  decreased,  because  the  previously  insufficient  intestinal  mus- 
cles gradually  recovered,  a  fact  which  is  observed  quite  frequently 
in  the  case  of  chronic  stenosis  of  the  intestines. 

Dynamic  ileus  is  caused  most  frequently  by  acute  or  chronic  dif- 
fuse or  circumscribed  peritonitis,  by  perityphlitis  and  permanent 
coprostasis,  more  rarely  by  traumas  (it  was  observed  repeatedly  after 
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laparotomy  and  ovariotomy),  and  also  by  the  permanent  strangula- 
tion or  incarceration  of  external  hernias. 

In  a  valuable  contribution  to  the  subject  of  the  causation  of  in- 
testinal obstruction,  cyst-formation  and  duplication,  particularly 
with  regard  to  the  agency  of  persistent  omphalomesenteric  remains 
in  the  production  of  these  abnormalities,  Professor  Reginald  H. 
Fitz  gives  an  interesting  account  of  the  relation  of  the  omphalo- 
mesenteric vessels  or  their  remains  to  the  production  of  strangula- 
tion and  obstruction  ("  Amer.  Jour,  of  the  Med.  Sciences,"  vol. 
lxxxviii,  p.  30).  The  article  is  rich  in  pertinent  abstracts  from  the 
literature  of  this  subject,  and  throws  much  desired  light  on  the 
hitherto  unexplained  congenital  origin  of  bands,  diverticulum,  etc. 
According  to  this  able  investigator,  the  primitive  intestine  communi- 
cates with  the  umbilical  vesicle  by  means  of  a  tube,  the  vitelline  or 
omphalomesenteric  duct,  toward  the  end  of  the  fourth  week  of 
intra-uterine  life  of  the  human  fetus.  During  the  subsequent  two 
weeks  the  abdominal  plates  close,  shutting  in  a  portion  of  this  duct, 
which,  as  a  delicate  thread,  unites  to  the  navel  the  loop  of  intestine 
projecting  into  the  depression  at  the  origin  of  the  umbilical  cord. 
During  the  subsequent  development  of  the  intestine,  that  portion 
above  the  insertion  of  this  thread  becomes  the  greater  part  of  the 
alimentary  canal,  while  from  that  below  this  point  the  lowermost 
portion  of  the  ileum  and  the  large  intestine  are  developed.  The 
thread  usually  disappears.  With  its  persistence  and  growth,  how- 
ever, there  remains,  more  or  less  permanently  attached  to  the  navel 
from  within,  a  tube  which  presents  the  structure  of  the  intestine, 
and  which  may  be  found  patent  in  the  adult,  giving  rise  to  an  intes- 
tinal fistula  opening  at  the  umbilicus.  The  external  free  surface  of 
this  fistulous  tract  may  project  as  a  bulging  tumor,  with  the  appear- 
ance and  structure  of  mucous  membrane.  An  abundant  new- 
formation  of  gland-like  tissue  may  arise  from  its  mucous  surface, 
possessing  the  characteristics  of  an  adenoma  of  the  intestine.  There 
are  certain  well-recognized  variations  in  the  seat,  size,  and  shape  of 
this  appendage  to  the  ileum,  to  which  attention  may  here  be  called. 

Since  the  diverticulum  is  present,  if  at  all,  in  the  earliest  weeks 
of  fetal  life,  it  is  obvious  that  its  position  with  reference  to  the  ileo- 
cecal valve  must  change  with  the  growth  of  the  intestine.  The 
preponderant  elongation  of  the  intestinal  tube  above  the  insertion 
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of  the  duct  is  accompanied  by  a  less  longitudinal  growth  below  this 
point,  and  the  diverticulum  is  usually  found  in  the  vicinity  of  the 
valve.  In  the  new-born  child  the  distance  between  the  two  is  about 
12  inches,  while  in  the  adult  the  diverticulum  is  found  some  3  feet 
above  the  ileocecal  valve.  The  limits  in  which  it  may  be  present 
are  thus  differently  stated  by  various  authors  :  Rokitanski  ("  Lehr- 
buch  der  patholog.  Anatomie,"  1861,  3te  Aufiage,  Bd.  in,  S.  182) 
finds  its  seat  to  be  1  to  2  feet  above  the  cecum,  while  Forster 
("  Handbuch  der  patholog.  Anatomie,"  1863,  2te  Aufiage,  Bd.  11, 
S.  97)  extends  the  limit  to  upward  of  4  feet.  Klebs  ("  Handbuch 
der  patholog.  Anatomie,"  1869,  Bd.  1,  S.  163),  among  others,  has 
attributed  the  origin  of  a  large  part  of  the  esophageal  diverticula 
to  congenital  anomalies.  Although  other  possibilities  than  the  pres- 
ence of  the  vitelline  duct  exist  for  irregularities  of  development  in 
this  region,  the  facts  which  immediately  follow  show  that  the  pos- 
sible presence  of  the  duct  at  the  upper  part  of  the  alimentary  canal 
must  be  admitted  as  a  cause  of  this  diverticulum.  For  the  present 
this  view  is  satisfactorily  disposed  of  by  Zenker  (Ziemssen's  "  Hand- 
buch der  spec.  Path.  u.  Ther.,"  1877,  vn  ;  Anhang,  S.  61),  but 
only  from  the  lack  of  positive  evidence.  The  possibility  is  still 
recognized  by  him  that  the  esophageal  pulsion  diverticula  may 
proceed  from  congenital  formations. 

The  following  compilation,  taken  from  the  article  by  Fitz  (/.  c), 
shows  that  bands  and  adhesions  are  the  most  frequent  causes  of 
obstruction  next  to  intussusceptions.  Persistent  vitelline  vessels, 
either  closed  or  open,  may  be  found  as  cords  or  bands  between  the 
umbilical  region  of  the  anterior  abdominal  wall  and  the  intestine  or 
mesentery,  or  both.  They  may  be  connected  with  these  parts  near 
the  stomach,  as  well  as  at  the  lower  portion  of  the  ileum.  The 
band  may  be  attached  at  both  ends  to  the  mesentery,  and  yet  be 
of  like  congenital  origin.  Furthermore,  a  band  or  cord  of  similar 
origin  may  connect  a  diverticulum  with  the  intestine  or  with  the 
mesentery.  An  examination  of  the  records  of  4000  autopsies  at 
Guy's  Hospital,  published  by  Fagge  ("  Guy's  Hospital  Reports," 
third  series,  1869,  vol.  xiv,  p.  272),  gives  the  following  results  : 
There  were  54  cases  of  acute  and  chronic  intestinal  obstruction  ;  7 
were  due  to  intussusception,  6  due  to  volvulus,  and  5  each  due  to 
a  diverticulum  and  to  bands. 
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The  following  are  the  conclusions  which  R.  H.  Fitz  reaches  : 

1.  Bands  and  cords  as  a  cause  of  acute  intestinal  obstruction  are 
second  in  importance  to  intussusception  alone. 

2.  Their  seat,  structure,  and  relation  are  such  as  frequently 
admit  their  origin  from  obliterated  or  patent  omphalomesenteric 
vessels,  either  alone  or  in  connection  with  Meckel's  diverticulum, 
and  oppose  their  origin  from  peritonitis. 

3.  Recorded  cases  of  intestinal  strangulation  from  Meckel's 
diverticulum,  in  most  instances  at  least,  belong  to  the  above  series. 

4.  In  the  region  where  these  congenital  causes  are  most  fre- 
quently met  with,  an  occasional  cause  of  intestinal  strangulation, 
viz.,  the  vermiform  appendix,  is   also  found. 

5.  It  would  seem,  therefore,  that  in  the  operation  of  abdominal 
section  for  the  relief  of  acute  intestinal  obstruction  not  due  to  intus- 
susception, and  in  the  absence  of  local  symptoms  calling  for  the 
preferable  exploration  of  other  parts  of  the  abdominal  cavity,  the 
lower  right  quadrant  should  be  selected  as  the  seat  of  the  incision. 
The  vicinity  of  the  navel  and  the  lower  3  feet  of  the  ileum  should 
then  receive  the  earliest  attention.  If  a  band  is  discovered,  it  is 
most  likely  to  be  a  persistent  vitelline  duct, — i.  e.,  Meckel's  diver- 
ticulum, or  an  omphalomesenteric  vessel  either  patent  or  obliterated, 
or  both  these  structures  in  continuity.  The  section  of  the  band 
may  thus  necessitate  opening  the  intestinal  canal  or  a  blood-vessel 
of  large  size.  Each  of  these  alternatives  is  to  be  guarded  against, 
and  the  removal  of  the  entire  band  is  to  be  sought,  lest  subsequent 
adherence  prove  a  fresh  source  of  strangulation. 
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The  chief  practical  conclusion  thus  reached  in  this  article  is  essen- 
tially the  same  as  that  of  Nelaton.  This  surgeon  advised  that  the 
incision  through  the  abdominal  wall  for  the  relief  of  intestinal 
obstruction  should  be  made  a  little  above  Poupart's  ligament,  pre- 
ferably in  the  right  side. 

Pathological  Anatomy  of  Acute  Occlusion. 

The  most  striking  alteration  in  the  lumen  of  the  intestines  in  this 
condition  is  the  contrast  between  the  size  of  the  loops  above  and 
below  the  occlusion.  Those  above  are  necessarily  dilated,  their 
walls  very  thin  and  attenuated,  the  color  varying  according  to  the 
underlying  pathological  conditions — sometimes  very  pale  ;  at 
others,  particularly  when  the  walls  are  thickened,  they  are  colored 
a  dark  bloody  red. 

The  extent  to  which  the  intestine  may  be  expanded  is  limited  to 
a  certain  degree  by  the  resistance  of  the  abdominal  walls,  as  well 
as  the  remaining  limiting  boundaries  of  the  abdomen,  and  the 
mutual  hindrances  which  the  intestinal  loops  themselves  exert  upon 
one  another.  It  is  well  established  experimentally  that  the  disten- 
tion of  the  intestines  during  occlusion  occurs  by  two  varieties  of 
meteorism,  which  are  essentially  different.  These  have  been  desig- 
nated as  (1)  stagnation  meteorism  and  (2)  local  meteorism. 

The  distention  above  the  point  of  blocking  is,  as  a  general  rule, 
looked  upon  as  the  characteristic  sign  of  acute  occlusion  or  ileus. 
But  this  distention  may  originate  in  different  ways. 

1.  Stagnation  Meteorism. — A  simple  blocking  of  the  lumen 
of  the  bowel  without  causing  circulatory  disturbances  in  the  intestinal 
wall  and  mesentery  brings  about  a  kind  of  meteorism  that  is  due  to 
"  stagnation"  of  the  solid,  liquid,  and  gaseous  contents  above  the 
obstruction.  This  mode  of  distention  is  observed  in  cases  of  obtu- 
ration by  foreign  bodies,  coproliths,  gall-stones,  and  in  certain  forms 
of  invagination,  the  indispensable  conditions  being  the  maintenance 
of  fairly  normal  circulation  in  the  bowel  wall  and  mesentery,  with 
simultaneous  blocking  of  the  lumen. 

A  further  characteristic  of  this  form  of  meteorism  is  that  the 
narrowing  process  develops  in  a  chronic  manner.  The  distention  of 
the  intestinal  loops  is  brought  about  by  a  liquid  mass  consisting 
mainly  of  semifluid  feces  and  gas.      If  the  location  of  the  occlusion 
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is  in  the  small  intestine,  there  is,  as  a  rule,  more  liquid  contained  in 
the  distended  intestinal  loops  than  if  it  is  in  the  large  intestine, 
because  of  the  great  resorptive  power  of  the  colon  for  liquids. 
Talma  (/.  c.)  holds  that  the  meteoristic  distention  is  in  a  greater 
measure  due  to  the  liquids  which  represent  an  accumulation  of 
gastric  and  intestinal  secretions,  and  that  it  is  only  to  a  limited 
extent  due  to  gas.  His  experiments  were  conducted  on  animals, 
and  they  are  not  directly  applicable  to  the  conditions  in  the  human 
being,  where  immense  distentions,  due  almost  exclusively  to  gas, 
are  also  found  above  the  location  of  the  occlusion.  Formerly 
every  form  of  distention,  whether  it  occurred  during  life  or  was 
found  out  after  death,  was  considered  due  to  stagnation  meteorism, 
and  ascribed  to  the  accumulation  and  blocking  of  contents  above 
the  point  of  occlusion.  During  the  last  five  or  six  years,  however, 
attention  had  been  called  by  a  number  of  very  capable  clinicians 
and  investigators  to  the  so-called  "  local  meteorism  "  in  explanation 
of  the  above  phenomena. 

2.  Local  Meteorism. — This  is  a  form  of  distention  which  also 
occurs  after  acute  occlusion,  and  is  conditioned  by  blocking  of  the 
intestinal  lumen  simultaneously  ivith  grave  interference  with  the  circu- 
lation in  the  intestinal  wall  and  mesentery,  thus  effecting  a  venous 
congestion.  The  most  frequent  types  of  occlusion  in  which  this 
form  of  meteorism  occurs  are  those  following  the  loop-knot  forma- 
tion, the  internal  hernia-like  forms  of  incarceration,  and  the  axial 
torsions.  The  first  one  to  call  attention  to  this  differentiation  was 
Forster  (/.  c.)  in  1854,  but  von  Wahl  (/.  c.)  emphasized  its  great 
significance  for  the  pathology  and  diagnosis  of  intestinal  occlusions. 
These  observations  were  confirmed  by  von  Zoege  Mannteuffel.  But 
the  most  important  experimental  contribution  to  the  subject,  en- 
deavoring to  explain  the  origin  of  local  meteorism,  by  experi- 
ments on  animals,  is  by  Kader  (/.  c).  The  pathogenetic  mechanism 
of  local  meteorism  is  based  upon  the  fact  that  the  veins  are  more 
easily  compressed  and  obliterated  than  the  intestinal  and  mesenteric 
arteries.  If  intestinal  loops  together  with  their  mesentery  are 
moderately  compressed  or  strangulated  so  that  the  venous  outflow 
is  completely  stopped,  but  a  certain  amount  of  arterial  inflow  is  still 
possible,  then  the  portion  of  the  intestine  involved  in  the  strangula- 
tion rapidly  assumes  a  dark,  livid  color.      A  primary  reddish-blue 
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discoloration  is  promptly  followed  by  venous  stasis,  and  extravasa- 
tions into  the  intestinal  walls,  producing  tumefaction,  so  that  these 
walls  may  become  twice  as  thick  as  normal.  At  first  only  serum, 
and  later  on  unaltered  blood,  are  extravasated  not  only  into  the 
lumen  of  the  involved  loop,  but  also  into  the  peritoneal  cavity. 
Complete  muscular  paralysis  may  develop  in  from  four  to  six  hours 
in  this  portion.  The  loop  becomes  distended,  very  tight,  and  may 
reach  three  to  four  times  its  normal  volume.  This  is  due  to  the  gas- 
eous evolution  which  occurs  no  matter  whether  the  involved  section 
of  the  intestinal  canal  was  a  long  or  short  one,  whether  it  contained 
very  much  fecal  matter  or  none  at  all,  at  the  moment  of  the  strangu- 
lation. The  distention  may  become  so  excessive  that  considera- 
ble portions  of  the  intestines  leading  up  to  and  coming  away  from 
the  involved  area,  together  with  their  mesentery,  may  be  drawn 
into  the  strangulation.  The  phenomena  as  they  develop  successively 
then  are  venous  hyperemia,  tumefaction  of  the  wall,  paralysis,  and 
local  meteorism.  As  a  consequence  of  these,  thrombosis  in  the 
mesenteric  vessel  and  gangrene  develop,  leading  to  perforation 
through  which  the  gas  may  escape,  resulting  in  collapse  of  the  in- 
volved loop.  Sometimes  the  perforation  is  a  capillary  one,  invisible 
to  the  naked  eye,  yet  sufficient  to  permit  of  escape  of  the  gas. 
The  tremendous  development  of  gas,  as  well  as  the  intestinal 
paralysis,  is  attributed  by  Kader  to  the  disturbances  in  the  venous 
circulation.  The  main  difference  in  the  appearance  anatomically 
between  stagnation  meteorism  and  local  meteorism  is  that  in  the 
former  there  is  a  uniform  distention  reaching  upward  toward  the 
stomach  from  the  uppermost  location  of  the  intestinal  loop  involved 
in  the  occlusion,  to  a  greater  or  less  extent.  In  local  meteorism 
this  may  (in  rare  cases)  occur  also,  but  not  necessarily  so.  As  a  rule, 
the  intestine  above  and  below  the  occluded  area  is  completely  empty, 
and  only  the  loops  caught  between  both  points  of  occlusion  are  dis- 
tended, of  a  blood-red  color,  and  filled  with  gas  and  liquid  con- 
tents. In  local  meteorism,  therefore,  we  have  a  distended  balloon 
between  the  two  points  that  are  blocked  ;  the  intestinal  loops  above 
and  below  are  usually  empty.  In  stagnation  meteorism  there  is 
distention  upward  toward  the  stomach  from  the  point  of  occlusion. 
If  the  phenomena  of  local  meteorism  are  absent,  in  typical  cases  in 
which  the   conditions  are  given, — viz.,  occlusion  of  the  intestine, 
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together  with  interference  with  the  circulation  in  the  mesentery  and 
intestinal  wall, — there  are  generally  good  reasons  which  can  be 
found  in  explanation  of  this  absence ;  either  the  exit  of  the  intestinal 
contents  downward  is  found  incompletely  blocked,  or,  as  Kader  has 
shown,  there  are  minute  capillary  perforations  which  permit  of  the 
escape  of  gas.  Local  meteorism,  therefore,  may  be  said  to  occur 
regularly  after  the  conditions  indicated,  and  is  conformable  to  cer- 
tain pathological  and  physiological  laws,  as  it  is  capable  of  being 
reproduced  experimentally.  An  essential  factor  to  bear  in  mind  is 
that  the  gaseous  distention  can  not  be  attributed  so  much  to  fer- 
mentation of  the  intestinal  contents  as  to  the  circulatory  distur- 
bances in  the  veins  of  the  involved  intestinal  loop,  for  it  occurs 
even  when  there  are  no  intestinal  contents  contained  in  the  loops. 
Nothnagel  has  called  attention  to  the  following  experimental  obser- 
vation, which  proves  the  same  point.  If  the  intestine  is  experi- 
mentally stenosed  in  one  place  by  ligation  that  does  not  involve 
the  mesentery,  and  the  mesentery  is  ligated  at  a  place  somewhat 
below  the  locality  at  which  the  intestine  is  ligated,  we  may  have 
stagnation  meteorism  above  the  intestinal  ligature,  but  also  local 
meteorism  in  the  loops  below  this  point,  although  access  to  this 
loop  from  above  is  blocked  and  the  exit  of  the  contents  downward 
is  not  interfered  with,  thus  proving  that  local  meteorism  can  occur 
in  the  absence  of  intestinal  contents  in  the  involved  loop. 

In  occlusions  due  to  axial  twists,  torsions,  strangulation,  and 
loop-knot  formations,  it  is  the  loop  that  is  involved  in  the  obstruc- 
tion itself  that  is  the  main  seat  of  the  meteorism.  The  diagnostic 
importance  of  this  phenomenon  may  be  estimated  by  the  fact  that 
this  distended,  resistant  portion  of  the  intestine,  which  is  immova- 
bly fixed  in  the  abdomen,  can  not  fail  to  be  recognizable  by  in- 
spection of  the  form  of  the  abdomen  and  a  distinct  resistance  to  pal- 
pation." The  technic  of  this  clinical  investigation  is  described  by 
von  Zoege  Mannteuffel  ("  Verhandl.  d.  VIII.  Congress,  f.  innere 
Med.,"  1889,  S.  93).  "After  the  preliminary  history  of  the  patient, 
and  his  general  condition  is  noted,  a  careful  ocular  inspec- 
tion of  the  abdomen  is  next  made.  The  slightest  asymmetries 
must  be  considered.  One  observes  whether  the  asymmetries  are 
constant,  whether  they  change  their  form  as  a  result  of  increased 
peristalsis,  whether  intestinal  movements  are  observable,  or  whether 
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a  dismal  rest  predominates  in  the  tense,  greatly  distended  abdomi- 
nal walls.  Then  follows  the  palpation,  which  seeks  to  determine 
differences  in  the  resistance  ;  a  strangulated  distended  loop  must 
feel  entirely  different  from  a  normal  intestine  filled  with  liquid 
stool.  A  distended  loop,  which  demands  the  greatest  possible 
amount  of  space,  pushes  up  against  the  receding  abdominal  walls, 
thus  facilitating  this  investigation.  If  vomiting  occurs,  one  can 
distinctly  grasp  the  more  resisting  section  of  the  intestine  during 
the  interval  when  the  abdominal  tension  relaxes.  This  is  espe- 
cially facilitated  under  chloroform  narcosis." 

The  palpable,  prominent,  and  resistant  intestinal  loop  described 
in  the  preceding  has  been  designated  by  the  term  "  von  Wahl's 
sign."  In  rare  cases  it  may  be  wanting,  particularly  where  other 
distended  intestinal  loops,  situated  above  the  obstruction,  overlap 
and  cover  the  fixed  loop.  It  may  also  be  difficult  of  recognition 
when  a  very  large  section  of  the  intestinal  loop  is  strangulated. 
Nevertheless,  it  is  a  valuable  sign,  and  the  diagnosis  of  intestinal 
obstruction  has  been  made  repeatedly,  based  upon  the  presence  of  this 
sign  alone,  and  successful  operations  have  followed  its  recognition. 

Pathological  Anatomy  of  Chronic  Occlusion. 

The  principal  pathological  changes  that  develop  in  the  course  of 
chronic  occlusion  are:  (i)  distention  of  the  intestine  above  the 
stenosis,  firm  contraction  below  the  stenosis  ;  (2)  genuine  muscular 
hypertrophy ;  (3)  enteritis  and  colitis  followed  by  ulceration,  which, 
again,  may  be  followed  by  peritonitis  ;  (4)  elongation  of  the  intes- 
tinal district  above  the  stenosis.  To  speak  of  these  changes  in 
detail,  I  might  emphasize  that  the  distention  above  the  stenosis  in 
chronic  occlusion  does  not  attain  the  enormous  degree  of  meteor- 
istic  dilation  which  one  observes  in  acute  occlusion.  In  rare 
instances,  where  complete  blocking  is  superadded  immediately 
before  death,  so  that  the  passage  of  the  gases  was  made  absolutely 
impossible,  one  may  exceptionally  observe  considerable  meteoristic 
expansion.  The  hypertrophy  of  the  muscularis  is  observable  on 
the  fourth  or  fifth  day  after  the  first  development  of  a  stenosis. 
The  connective  tissue  is  not  increased,  but  only  the  individual 
muscle-fibers  themselves.  It  is  a  genuine  hypertrophy  due  to 
overwork.     The  ulcerations  which  are  observed  in  association  with 
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the  inflammation  of  the  mucosa  and  submucosa  belong  to  the  type 
of  stercoral  or  decubital  ulcerations.  They  may  lead  to  perfora- 
tion and  fecal  abscesses. 

This  leads  us  to  speak  of  the  pathological  changes  in  the  peri- 
toneum. Every  intestinal  occlusion  is,  in  my  experience,  accom- 
panied with  more  or  less  extensive  peritonitis,  which  is  due  to  the 
invasion  of  bacteria.  Occasionally  one  single  bacterium  is  found  in 
pure  culture,  but  more  frequently  the  peritonitis  is  a  mixed  infec- 
tion. The  organisms  which  are  most  frequently  found  as  the  cause 
of  this  complication  are,  above  all,  the  Streptococcus  pyogenes  and 
the  Bacillus  coli  communis.  The  recent  investigations  lend  support 
to  the  view  that  the  intestinal  walls  in  the  paralyzed  districts  involved 
in  the  meteorism  rapidly  become  permeable  for  the  microbic  inhabi- 
tants of  the  bowel,  which  thereafter  induce  either  a  peritonitis  or  a 
general  infection.  In  very  acute  occlusion  the  peritonitis  is  localized 
to  the  area  involved,  but  the  longer  the  occlusion  has  existed,  the 
more  extensive  will  be  the  peritonitis. 

Symptomatology. 

The  symptoms  of  obstruction  often  occur  suddenly,  and  without 
any  apparent  cause ;  usually  unnoticed  messengers  precede  it,  such 
as  diarrhea,  constipation,  and  a  discomfort  which  may  increase  to 
moderately  strong  colic-like  pains.  Sometimes  the  anamnesis  indi- 
cates that  a  short  time  before  a  severe  trauma  acted  upon  the 
abdomen  as  the  primary  cause,  or  that  there  was  a  cold,  or  excessive 
bodily  exertion,  or  that  a  large  meal  was  ingested,  or  that  a  strong 
purge  had  been  administered.  The  patients  suddenly  experience  ex- 
tremely violent  pains,  which  are  described  by  them  as  tearing,  pulling 
pains,  occasionally  also  as  cramp-like  and  resembling  the  pains  of  par- 
turition. These  pains  are  felt  in  some  cases  at  the  seat  of  the  closure, 
but  more  frequently  in  the  neighborhood  of  the  navel,  and  in  some 
cases  they  are  from  the  beginning  spread  over  the  entire  abdomen. 
Even  if  the  pain  is  at  first  circumscribed,  it  soon  extends  over  the  en- 
tire abdomen.  The  pains  either  continue  with  undiminished  intensity 
(provided  they  are  not  lessened  by  large  doses  of  opium)  or  they 
diminish  somewhat  after  a  while,  without,  however,  ceasing  entirely, 
only  to  grow  more  severe  and  to  increase  almost  beyond  en- 
durance.     If  the  abdominal  walls  are  thin,  very  quick  peristaltic 
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movements  may  often  be  observed  through  them.  These  are  due 
to  the  forcible  contractions  of  the  muscles  in  the  intestinal  loops 
lying  above  the  closure,  and  are  the  chief  cause  of  the  paroxysms 
of  pain.  As  the  periodically  recurring  pains  in  intestinal  oc- 
clusion are  caused  by  periodic,  spasmodic  contractions  of  the  in- 
testinal muscles,  it  can  easily  be  understood  why  the  pains  become 
still  more  severe  after  the  administration  of  aperients.  In  case 
of  complete  closure,  the  stool  is  generally  suppressed  for  long 
periods.  Aperients  or  enemata  may  cause  the  evacuation  of  small 
quantities  of  feces.  If  the  occlusion  is  in  the  small  intestine,  and  if 
at  its  beginning  the  large  intestine  contains  a  great  amount  of  fecal 
matter,  in  the  cecum  or  ascending  colon  for  instance,  then  very 
abundant  evacuations  may  take  place  for  a  time  at  least.  Evi- 
dently, therefore,  these  stools  always  come  from  that  section  of  the 
intestine  which  is  situated  below  the  occluded  place.  These  evac- 
uations often  give  support  to  the  false  hope  that  the  pains  were 
caused  by  coprostasis  alone,  and  that  the  intestine  is  again  perme- 
able. The  long-continued  retention  of  stool  causes  a  nervous  ex- 
citement in  many  of  the  patients,  because  they  suppose  that  this  is 
the  principal  cause  of  their  pains  and  other  complaints.  Under 
such  a  state  of  affairs  it  is  a  test  of  good  judgment  to  resist  the 
solicitations  for  purges  and  enemata  to  remedy  this  stoppage  of  the 
evacuations  ;  it  must  be  borne  in  mind  that  aperients  can  do  no 
good,  but  may  do  great  harm.  The  statement  of  the  patient  that 
no  more  flatus  at  all  passes  off,  whereas  the  abdomen  is  becoming 
more  and  more  inflated  (meteorically),  is  of  very  great  importance 
for  the  positive  proof  that  the  intestine  is  completely  closed.  If 
flatus  again  passes  off  after  a  time,  it  is  a  favorable  sign,  because  it 
proves  that  the  mechanical  occlusion  of  the  intestine  has  been 
removed,  or  that  the  previously  insufficient  intestinal  muscles  have 
recovered,  and  that  the  intestine  is  once  more  permeable  to  a  cer- 
tain degree  at  least. 

Soon  after  the  beginning  of  the  pains, — soonest,  indeed,  in  occlu- 
sion of  the  small  intestine, — other  important  symptoms  of  ileus 
occur — namely,  eructation,  persistent  vomiting,  and  frequently  also 
a  torturing  singultus.  First  the  particles  of  food  remaining  in  the 
stomach  are  vomited  ;  soon  afterward  abundant  yellowish,  bilious 
masses.     These  are  followed  by  discolored,  dirty  green,  later   on 
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brownish,  crumbling  masses,  which  at  first  have  only  a  faint  fecal 
odor ;  later  on,  however,  the  odor  of  feces  grows  stronger  and  more 
distinct  with  each  vomiting.  Finally,  only  liquid,  feculent  masses 
are  vomited,  which  have  the  appearance  of  diarrheic  evacuations, 
but  they  are  only  seldom  of  a  pulpy  consistency.  By  this  sterco- 
raceous  vomiting,  which  represents  one  of  the  most  nauseating,  un- 
endurable consequences  of  occlusion,  the  patients  and  also  their 
relatives  are  naturally  put  in  the  greatest  consternation.  After  the 
fecal  vomiting,  and  not  infrequently  before  it,  the  eructations  and 
the  breath  of  the  patient  sometimes  have  a  fecal  odor  {fee tor  ex  oreY 
and  the  air  in  the  room,  especially  in  the  immediate  neighborhood 
of  the  patient,  may  become  unbearably  offensive.  The  vomiting, 
which  is  rarely  lacking,  may  last  a  long  time  ;  occasionally  it  ceases 
for  a  few  hours  and  then  returns.  Permanent  cessation  of  it  occurs 
when  paralysis  of  the  intestines  has  set  in,  or  after  a  perforation  of 
the  intestines  has  let  out  the  collected  gases  into  the  peritoneal 
cavity,  these  gases  being  the  main  cause  of  the  antiperistalsis — the 
cause  of  the  vomiting.  Brignet,  Jaccoud,  Rosenstein,  and  Dr. 
Quintard  (Am.  Gastro-Enterologic  Assoc,  Washington,  May, 
1 901)  report  the  vomiting  of  firm  scybalae.  Leichtenstern,  Boas, 
and  Nothnagel  emphasize  that  they  have  never  observed  this.  Per- 
sonally I  may  add  that  this  phenomenon  has  never  occurred  in  any 
of  my  cases.  The  abdomen  often,  but  by  no  means  always,  appears 
asymmetrical  or  meteorically  inflated  in  toto  (barrel-shaped)  soon  after 
the  beginning  of  the  intestinal  occlusion.  If  the  diaphragm  is  then 
pushed  upward  by  the  excessively  inflated  intestinal  loops,  thus  exert- 
ing a  strong  pressure  upon  the  lungs,  heart,  and  blood-vessels,  other 
symptoms  occur,  prominent  among  which  are  a  torturing  oppression 
and  dyspnea.  The  very  shallow  breathing  is  owing  to  the  difficulty 
with  which  the  diaphragm  makes  its  excursions.  This  respiratory 
embarrassment  may  grow  in  intensity,  so  that  at  times  suffocation 
threatens.  The  very  rapid  and  compressible  pulse  increases  in  fre- 
quency. The  great  loss  of  water  by  vomiting,  profuse  perspiration, 
and  the  greatly  disturbed  absorption  in  the  intestines  causes  a 
marked  diminution  in  the  amount  of  urine  excreted  (oliguria). 
Occasionally  this  secretion  even  ceases  entirely  (anuria).  The 
patient  has  an  unquenchable  thirst,  and  at  the  same  time  a  dry 
tongue  and  mucous  membrane,  but  as  soon  as  water  is  taken,  it  is 
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promptly  vomited.  Sooner  or  later  the  symptoms  of  a  very  severe 
collapse  appear.  The  eyes  lie  deep  in  their  sockets,  surrounded  by 
dark  rings,  the  nose  is  pointed,  the  color  of  the  face  is  pale,  and  a 
cold  sweat  is  upon  the  forehead.  The  voice  becomes  hoarse,  un- 
melodious,  whispering,  shrill  (just  as  in  Asiatic  cholera).  The 
pulse  is  weak,  soft,  rapid,  rarely  retarded.  The  temperature  of  the 
body  is  below  the  normal.  The  extremities  are  cold, — the  hands 
and  feet  are  sometimes  as  cold  as  ice, — livid,  and  covered  with  a 
cold,  clammy  sweat.  The  tongue  usually  has  a  dirty  brown  coat- 
ing. The  patients  toss  about  restlessly.  In  the  sharply  drawn 
features  the  greatest  fear,  helplessness,  and  desperation  are  ex- 
pressed, and  this  can  readily  be  understood,  because  the  psychic 
functions  of  the  miserable  sufferers  usually  remain  undisturbed  up 
to  death  or  just  before  it,  and  they  are  usually  aware  of  their  terrible 
condition. 

Individual  Symptoms. 

Pain. — The  extremely  violent  pain  which  always  sets  in  as  one 
of  the  first  symptoms  of  occlusion  immediately  after  an  acute  in- 
ternal strangulation,  intussusception,  or  axial  twist,  is  largely  due 
to  the  great  stretching  which  the  peritoneal  covering  of  the  intestine 
undergoes  at  the  point  of  occlusion  under  these  diseased  conditions. 
The  secondary  inflammatory  changes  at  and  above  the  point  of 
closure,  and  also  the  mechanical  and  chemical  irritation  of  the 
nerves  of  the  mucosa,  which  are  exposed  by  ulcerations,  tend  to 
increase  and  continue  the  pains  which  are  felt  in  the  various  stages 
and  forms  of  occlusion.  The  excessive  distention  of  the  intestinal 
walls  and  of  the  peritoneal  covering  above  the  occluded  loop  (peri- 
tonitic  irritation),  and  finally  the  occurrence  of  general  peritonitis, 
which  is  a  very  frequent  result  of  occlusion  (see  paragraph  on 
Pathological  Anatomy),  also  tend  to  increase  the  pain.  Those 
pains  which  recur  at  greater  or  less  intervals,  and  then  diminish,  are, 
on  the  other  hand,  probably  attributable  to  the  periodical  and  very 
energetic  contractions  of  the  muscles  of  that  section  of  the  intes- 
tine which  lies  above  the  occlusion.  These  contractions  cause 
quick  peristaltic  movements  of  the  individual  intestinal  loops.  In 
mechanical  occlusion  this  periodical  increase  of  the  intestinal  peris- 
talsis is  not  caused  by  the  obstruction  as  such,  but  by  the  enor- 
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mous   accumulation    of  gases,    acting   as  a   direct  irritant  on   the 
plexuses  of  Auerbach  and  Meissner. 

Under  normal  conditions  the  peristalsis  of  the  small  intestine  is 
much  greater  than  that  of  the  large  intestine  ;  the  contractions  of 
the  circular  and  longitudinal  muscles  of  the  former  succeed  each 
other  more  rapidly,  and  the  irritability  of  the  sensory  and  motor 
nerves  is  probably  greater  in  the  jejunum  and  ileum  than  in  the 
colon.  We  can  therefore  easily  understand  why,  in  occlusion  of 
the  small  intestine,  the  paroxysms  of  pain  occur  not  only  sooner, 
but  are  also  distinguished  by  a  greater  intensity  and  occur  at  more 
rapid  intervals  than  in  occlusion  of  the  large  intestine.  If,  as  is 
often  seen  just  before  the  death  of  the  patients,  both  the  paroxyms  of 
pain  and  the  vomiting  cease,  while  the  meteorism — the  indirect  cause 
of  both  of  these — and  the  collapse  increase,  we  may  assume  that 
either  a  complete  paralysis  of  the  muscles  of  the  intestinal  section 
above  the  obstruction  has  set  in,  or  that  perforation  has  taken  place. 
The  initial  pains  are  occasionally  somewhat  diminished  by  a  mod- 
erate pressure  on  the  abdominal  walls,  rarely  increased  ;  in  the 
further  course  of  the  disease,  especially  if  there  is  a  peritonitic  irri- 
tation, or  if  general  peritonitis  has  set  in,  even  the  slightest  pressure, 
such  as  that  of  the  bed-cover,  often  causes  an  increase  in  the  pains. 
In  occlusion  of  the  small  intestine  the  pains  are  usually  felt  in  the 
neighborhood  of  the  navel  ;  if  the  occlusion  is  in  the  large  intestine, 
the  pains  are  often  felt  along  its  anatomical  course.  Since  the  pos- 
itive determination  of  the  place  of  the  initial  pains  is  of  great  impor- 
tance for  the  localization  of  the  intestinal  occlusion,  it  is  extremely 
advisable  for  the  physician  to  ask  the  patient,  immediately  after 
their  appearance,  where  he  or  she  first  experienced  a  circumscribed 
pain.  On  the  other  hand,  the  localization  of  the  pains  felt  in  the 
abdomen  some  time  after  the  beginning  of  the  occlusion  gives  no 
reliable  data  for  the  determination  of  the  seat  of  the  occlusion. 

Vomiting. — Stercoraceous  Vomiting. — The  first  vomiting,  which 
in  acute  internal  strangulation  of  the  intestine  may  occur  contem- 
poraneously with  the  initial  pain,  is  caused  by  peritoneal  reflexes, 
because  great  traction  is  exerted  upon  the  peritoneum  at  the  point 
of  strangulation.  If  it  does  not  occur  contemporaneously  with  the 
onset  of  the  pains,  but  some  time  after,  it  is  either  the  result  of  a 
mechanical  irritation  of  the  peritoneum  of  the  suprastenotic  section 


I58    FECAL  VOMIT  NOT  A  PROOF  OF  COLON  OBSTRUCTION. 

of  the  intestines,  the  walls  of  which  (and  therefore  also  the  serosa) 
are  excessively  distended  by  gases,  and  by  the  stagnating  contents 
of  the  intestines,  or  it  is  due  to  an  actual  peritonitis.  Both  of  these 
may  cause  an  increase  in  the  peristalsis  of  the  intestines.  The 
abnormally  powerful  and  quickly  succeeding  contractions  of  the  in- 
testines always  play  the  most  important  role  in  the  causing  ofthester- 
coraceous  vomiting.  These  antiperistaltic  contractions  are  caused 
soon  after  the  occlusion  by  the  collection  of  gases,  which  constitute 
an  irritant  to  the  intestinal  nerves. 

According  to  Nothnagel,  the  obstruction  as  such  (the  intestinal 
occlusion)  does  not  cause  this  increase  in  the  peristalsis,  since  the 
intestine  remains  perfectly  quiet  for  some  time  after  it  has  been 
experimentally  ligated  at  one  place.  Besides  the  gases,  the 
toxins  arising  from  the  decomposition  of  the  albuminates,  to  the 
action  of  which  the  nerves  of  the  small  intestine  are  not  accustomed, 
probably  irritate  the  nerves  more  strongly  in  the  case  of  occlusion. 
Thus,  Bokai  observed  that  skatol,  when  injected  into  the  intestines 
of  rabbits,  even  in  very  small  doses  (2  mg.),  caused  energetic  con- 
tractions of  the  intestines,  and  even  tonic  cramps. 

The  beginning  of  the  fecal  vomiting  may  be  determined  with 
certainty  by  means  of  the  sense  of  smell.  The  former  opinion 
that  stercoraceous  vomiting  occurred  only  in  occlusion  of  the  large 
intestine,  and  at  the  same  time  proved  the  insufficiency  of  the 
ileocecal  valve,  has  long  since  been  disproved  both  by  numer- 
ous reliable  clinical  observations  and  by  the  results  of  autopsies, 
so  that  at  present  we  know  that  stercoraceous  vomiting  may 
occur  in  occlusions  of  the  small  intestine  as  well  as  of  the 
colon  and  sigmoid,  and  thus  has  no  diagnostic  value  for  the  locali- 
zation of  the  occlusion.  The  transformation  of  the  intestinal 
contents  into  feces,  under  normal  conditions,  takes  place  in  the 
colon.  The  lowest  portions  of  the  ileum  however,  at  times  contain 
ingesta  of  a  fecal  character,  and  therefore  it  is  intelligible  that  in 
occlusions  of  the  jejunum  and  ileum,  stercoraceous  vomiting  may 
occasionally  take  place.  Naturally,  the  occlusion  must  not  be 
absolute, — i.  e.,  it  must  still  permit  the  passage,  antiperistaltically,  of 
some  fecal  matter, — if  it  occurs  above  the  district  where  feces 
normally  are  formed.  Or  the  occlusion  is  absolute,  but  is  situated 
below  the  intestinal  section  that  transforms  the  contents  into  feces. 
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It  has  been  repeatedly  emphasized  that  under  normal  conditions  the 
rapid  passage  of  the  chyme  in  the  small  intestine  prevents  the  begin- 
ning of  decomposition  in  the  same,  and  that  putrefaction  therefore 
usually  begins  in  the  large  intestine,  the  contents  of  which,  as 
a  result  of  much  slower  peristalsis,  move  more  slowly  and  often 
stagnate  completely.  Since  the  rapid  passage  of  the  chyme  in  the 
small  intestine  is  the  main  reason  why  the  chyme  does  not  decom- 
pose, it  is  intelligible  that,  if  the  chyme  is  considerably  retarded,  as 
a  result  of  muscular  paresis  of  the  small  intestine,  its  contents  may 
become  decomposed.  After  the  occlusion  of  the  ileum,  when  a  com- 
plete stoppage  in  the  passing  of  the  chyme  sets  in,  the  conditions 
in  this  state  are  still  more  favorable  for  the  beginning  and  increase 
of  the  decomposition,  and  consequently  also  for  the  transformation 
of  the  chyme  into  feces,  than  in  the  large  intestine  ;  because  the 
contents  of  the  small  intestine  are  liquid  or  pulpy  and  rich  in  albu- 
minates, which  decompose  much  more  easily  and  quickly  than  the 
other  food  elements,  and  the  decomposition  products  of  which  give 
to  the  feces  their  characteristic  odor.  The  important  fact,  demon- 
strated by  Jaffe,  in  his  experiments  on  animals,  and  confirmed  by 
observations  made  during  disease,  that  in  occlusion  of  the  ileum  the 
urine  contains  more  indican  (indoxyl-sulphuric  acid),  which  comes 
from  the  indol  arising  from  the  decomposition  of  the  albuminates  in  the 
large  intestine,  while  in  occlusion  of  the  large  intestine  this  amount 
is  not  increased,  is  a  positive  proof  for  the  correctness  of  the  pre- 
viously mentioned  opinion,  aside  from  its  great  importance  for  the 
differential  diagnosis  of  occlusions  of  the  large  and  the  small 
intestine.  Under  normal  circumstances  the  indol,  the  parent  sub- 
stance of  indican  as  it  occurs  in  the  urine,  is  formed  only  in  the 
large  intestine  and  by  the  decomposition  of  albuminates.  The 
chyme  which  passes  out  of  the  small  intestine  into  the  colon  at  a 
normal  rate  of  intestinal  peristalsis  contains  but  little  albumin,  and 
the  amount  of  indol  formed  in  the  large  intestine  of  healthy  persons 
(and  consequently  also  the  amount  of  indican  in  the  urine)  is  slight. 
Since  after  the  beginning  of  an  uncomplicated  occlusion  of  the  colon 
(as,  for  instance,  the  result  of  a  simple  fecal  obturation)  the  de- 
composition of  the  albuminates  in  the  large  intestine,  and  conse- 
quently also  the  formation  of  indol  in  the  same,  suffers  no  change, 
the  amount  of  indican  in  the  urine  of  the  patients  remains  the  same. 
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The  circumstances  are  entirely  different,  however,  in  occlusion  of 
the  ileum,  because  considerable  amounts  of  indol,  skatol,  and 
phenol  may  be  formed  by  the  greater  decomposition  of  the  chyme, 
which  stagnates  in  the  small  intestine  and  contains  larger  amounts 
of  albumin.  These  substances  (indol,  etc.),  after  their  absorption 
in  the  blood,  are  secreted  as  indol-,  skatol-,  and  phenol-sulphuric 
acid.  The  amount  of  indican  can  also  be  increased  in  occlusion  of 
the  large  intestine,  especially  when  a  general  peritonitis  accompanies 
it,  and  when  this,  as  is  usually  the  case,  leads  to  paresis  of  the 
intestinal  muscularis  with  its  consequences  (decomposition  of  the 
stagnating  contents  of  the  small  intestine).  According  to  Leich- 
tenstern's  observations,  the  same  holds  true  for  those  cases  of 
intestinal  occlusion  which  are  caused  by  strangulation  or  compres- 
sion (incarceration),  since  in  these  cases  the  passage  of  the  chyme 
is  usually  delayed  quite  early,  and  the  decomposition  in  the  ileum 
thus  favored.  If  the  amount  of  indican  is  not  increased,  it  can  be 
interpreted  as  an  indication  of  an  occlusion  of  the  large  intestine. 

If  the  patient  has  received  abundant  nutritive  enemata,  rich  in 
albumin,  an  increased  amount  of  indican  in  the  urine  is  of  no  diag- 
nostic value  for  the  localization  of  an  occlusion  of  the  small  intes- 
tine, since  the  albumin  soon  decomposes  in  the  rectum  and  gives 
rise  to  the  formation  of  indol. 

Mechanism  of  Stercoraceons  Vomiting. — The  idea  originally  rep- 
resented by  Galen  was  that  stercoraceous  vomiting  was  caused  by  a 
reversal  of  the  peristalsis,  by  antiperistaltic  movements,  which 
caused  a  retrograde  passage  of  the  feces  from  the  lower  to  the 
upper  sections  of  the  intestines,  and  finally  to  the  stomach,  and  has 
very  few  adherents  at  the  present  day.  It  is  displaced  by  the  theory 
which  Haguenot  (of  Montpelier)  advanced  in  17 13,  based  on  many 
experiments  on  animals.  This  theory  of  Haguenot,  which  is  now 
almost  universally  accepted,  was  called  by  his  contemporaries  the 
"  hydraulic  theory,"  because  it  traced  stercoraceous  vomiting  back  to 
mechanical  laws.  The  theory  is  perfectly  simple  and  convincing. 
Up  to  recent  times  it  has  been  ascribed  to  van  Swieten,  although 
this  clinician  denied  emphatically  that  he  had  originated  the  theory, 
and  it  is  one  of  Leichtenstern's  services  that  he  corrected  this  liter- 
ary error  and  proved  Haguenot's  priority  of  discovery.  According 
to  the  latter's  explanation,  the  stercoraceous  vomiting  arises  as 
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follows  :  If  the  intestinal  lumen  is  completely  occluded  at  any  place, 
the  liquid  or  pulpy  contents  of  the  intestine  are  collected  before  the 
place  of  occlusion  in  great  quantities.  As  a  result  of  a  contempo- 
raneous collection  or  development  of  gases  in  the  intestine,  a  con- 
siderable pressure  is  exerted  upon  these  collected  masses,  which  is 
still  further  increased  with  every  inspiration  during  the  muscular 
efforts  of  emesis,  especially  during  the  energetic  contractions  of  the 
intestinal  muscles.  Under  the  influence  of  this  pressure  the  liquid 
contents  of  the  intestines,  which  are  stagnating  above  the  point  of 
occlusion,  are  readily  displaced,  and  yield  in  the  direction  of  the 
least  resistance, — that  is,  upward, — and  thus  get  into  the  upper  in- 
testinal loops  next  to  the  stomach.  If  these  are  completely  filled 
with  the  decomposed,  feculent  masses,  a  regurgitation,  or,  as  Henle 
has  fitly  characterized  it,  an  overflow,  of  a  part  of  this  fluid  takes 
place  into  the  stomach  ;  the  gastric  mucosa  is  strongly  irritated  by 
the  contents  of  the  intestines,  and  vomiting  sets  in.  For  physical 
reasons  either  liquid  or  pulpy,  easily  moved  intestinal  contents  can 
be  transferred  from  the  lower  sections  of  the  intestines  to  the 
higher  ones  ;  but  thick  contents  or  already  formed  hard  feces  can 
not  progress  upward  antiperistaltically.  In  occlusion  of  the  large 
intestine,  just  as  in  that  of  the  small  intestine,  solid  particles  of 
feces  are  never  vomited,  but  only  fluid  contents,  or,  at  most,  thin 
pulpy  masses. 

There  are  clinical  observers  (quoted  in  the  preceding)  who  have 
often  had  the  opportunity  to  treat  patients  suffering  with  occlusion, 
and  who  assert  that  they  have  not  observed  one  case  where  formed 
fecal  balls  were  vomited.  In  the  extremely  rare  cases  in  which  the 
latter  phenomenon  is  described,  it  is  suggested  that  they  probably 
had  to  do  with  patients  in  whom  a  fistula  of  the  stomach  and  the 
colon  had  resulted  from  a  cancer  or  from  ulcerations. 

The  shorter  the  distance  between  the  seat  of  the  intestinal  occlu- 
sion and  the  beginning  of  the  intestine  or  the  stomach,  the  quicker 
the  uppermost  intestinal  loops  are  filled  with  the  fluid  intestinal  con- 
tents, and  the  sooner  the  regurgitation  or  overflow  into  the  stomach 
takes  place.  Thus  the  theory  of  Haguenot  explains  why  stercora- 
ceous  vomiting  sets  in  sooner  in  occlusion  of  the  small  intestine  than 
in  that  of  the  large.  Since  a  much  larger  quantity  of  a  feculent 
liquid  is  often  vomited  by  persons  suffering  from  occlusion  of  the 
ii — ii 
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small  intestine  than  had  been  introduced  previously  with  the  food 
and  drink,  we  are  justified  in  assuming  that  in  occlusion  of  the  small 
intestine — probably  as  a  result  of  the  great  increase  in  the  peristal- 
sis— considerable  amounts  of  intestinal  juice,  and  possibly  also  of 
pancreatic  juice,  are  secreted  into  it,  and  that  as  a  result  the  upper 
loops  are  filled  still  more  rapidly.  In  occlusion  of  the  large  intes- 
tine the  vomited  feculent  masses  might  also  consist  partly  of  the 
digestive  juices  of  the  intestines.  In  this  condition,  just  as  in 
Asiatic  cholera,  a  very  abundant  transudation  out  of  the  blood-ves- 
sels into  the  intestines  probably  takes  place.  If  the  fluid  collects 
above  the  place  of  occlusion,  a  part  of  the  thickened  feces  is  dis- 
solved in  it  and  is  later  carried  outward  by  vomiting.  The  mechan- 
ism by  which  those  loops  of  small  intestine  which  have  the  shortest 
mesentery  are  most  readily  filled  with  intestinal  contents  (upper 
ileum  and  duodenum)  has  already  been  described. 

Meteorism. — It  was  formerly  held  that  the  intestinal  gases  for 
the  most  part  (if  not  entirely)  passed  off  with  the  flatus,  and  that  a 
greater  collection  of  gases  in  the  intestines  (meteorism,  tympanites) 
was  the  result  of  an  abnormally  increased  gas  generation,  and  espe- 
cially of  a  restricted  discharge  of  the  flatus.  This  has  been  disproved 
in  more  recent  times  by  the  beautiful  experimental  observations  of 
Zuntz,  which  completely  explained  the  pathogenesis  of  meteorism. 
Zuntz  has  determined  by  experiments  on  animals  that  the  intestinal 
gases  for  the  most  part  are  absorbed  by  the  intestinal  blood-vessels, 
and  carried  out  of  the  body  by  the  lungs  together  with  the  expired 
air,  and  that  only  in  a  limited  degree  do  they  leave  the  body  with 
the  flatus. 

The  absorption  of  the  gases  is  dependent  upon  the  integrity  of  the 
blood  circulation  of  the  intestinal  walls,  and  so  long  as  this  is  un- 
disturbed, even  if  the  gas  generation  is  increased  and  its  discharge 
per  anum  hindered,  meteorism  may  not  set  in.  On  the  other 
hand,  the  gases  often  accumulate  in  the  intestines  when  the  resorp- 
tion does  not  keep  pace  with  the  formation,  and  this  accumulation 
will  increase  all  the  more  rapidly,  the  more  the  production  of  the 
gases  is  augmented,  and  the  more  the  passage  of  the  flatus  is 
hindered,  if  at  the  same  time  the  absorption  has  completely  ceased. 
The  clinical  observations,  which  could  not  be  reconciled  with  the 
old  view  concerning  meteorism, — indeed,  even  contradicted  parts  of 
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it, — completely  agree  with  the  newer  view.  For  instance,  in  former 
times  one  could  not  explain  why,  after  persistent  constipation  last- 
ing several  weeks,  during  which  no  feces  and  flatus  were  passed, 
as  a  result  of  a  stenosis  of  the  colon,  meteorism  was  often  wanting 
or  but  slight  in  spite  of  the  increased  gas  formation,  while  in 
other  cases,  only  a  few  hours  or  days  after  the  beginning  of  an 
acute  occlusion  of  the  intestine,  caused  by  incarceration,  or  after  a 
peritonitis,  an  advanced  tympanites  of  the  intestine  usually  sets  in. 
At  the  present  time  the  explanation  meets  no  difficulties,  because 
it  is  known  that,  on  the  one  hand,  in  those  diseases  which  cause 
constipation,  if  the  blood  circulation  in  the  intestinal  walls,  and 
consequently  the  absorption  of  gases,  remains  undisturbed,  a  con- 
siderable amount  of  the  intestinal  gases  can  be  absorbed,  and  their 
accumulation  in  the  intestines  prevented.  On  the  other  hand, 
when  the  intestinal  closure  results  from  incarcerations,  axial  twists, 
intussusceptions,  etc.,  and  also  in  advanced  peritonitis,  the  blood 
circulation  in  the  intestinal  walls  may  be  greatly  disturbed,  and 
the  gas  absorption  consequently  considerably  lessened  or  even 
stopped  entirely.  If  these  disturbances  are  lacking  in  obstruction, 
as  it  occasionally  happens,  the  meteorism  may  be  entirely  wanting, 
as  is  proved  by  an  observation  of  Touchard. 

Acute  intestinal  occlusion  almost  invariably  causes  meteorism. 
The  further  down  the  occlusion  is  situated  in  the  intestinal  canal, 
the  more  pronounced  the  meteorism.  Both  when  general  periton- 
itis sets  in  and  when  the  muscles  of  the  intestine  are  paralyzed,  the 
meteorism  is  increased.  Although  the  meteorism  is  at  first  cir- 
cumscribed (the  characteristic  barrel-shaped  abdomen  does  not 
appear  until  paralysis  of  the  muscularis  has  reached  its  most 
advanced  stage),  it  later  goes  over  into  the  diffuse  form. 

If  one  has  the  opportunity  to  examine  the  patient  just  after  the 
beginning  of  the  occlusion  and  before  the  beginning  of  the  diffuse 
meteorism,  one  can  often,  by  means  of  careful  palpation  and  per- 
cussion of  the  abdomen,  discover  a  local,  circumscribed  meteorism 
in  the  immediate  neighborhood  of  the  seat  of  the  occlusion  ;  this  is 
easiest  and  most  distinct  in  volvulus  of  the  sigmoid  flexure,  but  is 
also  true  of  other  forms  of  occlusion  due  to  strangulation. 

The  intestinal  loop  which  borders  on  the  occlusion  becomes  ex- 
cessively distended  by  gases  as  a  result  of  paralysis  of  its  muscu- 
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laris.      Inflammatory  changes,  great  stretching  of  the   peritoneum, 
interference  with  the  blood  supply,  are  some  of  the  main  causes  of 
this  muscular  paresis.      The  loop  is  crowded  against  the  anterior 
abdominal  wall,   thus  bulging  it  out  asymmetrically.      If  the  ab- 
dominal walls  are  yielding,  the  dilated  intestinal  loop  may  easily  be 
grasped  in  palpation.      It  has   an   entirely  different  feeling  from  a 
loop  filled  with  a  fluid.      On  account  of  the  excessive  distention  of 
its  walls,  it  does  not  give  a  tympanitic  or  metallic  sound  on  percus- 
sion, like  other  loops  that  contain  air  and  the  walls  of  which  are 
less  distended,  but  it  gives  a   deep,  non-tympanitic  tone  similar  to 
that  of  the  lungs.     So  long  as  its  muscles  stay  paralyzed,  this  tone 
does  not  change,  and  the  inflated  loop  also  remains  at  the  same 
spot.  As  von  Wahl  first  emphasized,  this  is  an  important  indication 
as  to  the  location  of  the  occlusion,  which  gains  still  more  in  im- 
portance if  the  initial  pain  was  also  felt  at  this  point.     Since  this 
valuable  symptom  evades  discovery  when  the  meteorism  has  be- 
come diffuse,  one  must  look  for  it  at  the  very  first  examination.     In 
occlusion  of  the  colon,  a  local  circumscribed  meteorism  may  also 
appear  in  the  lower  portions  of  the  abdomen,  and  this  is  then  a  sign 
that  the  ileocecal  valve  is  still  capable  of  closing.     If  the  latter  is 
the  case,  the  section  of  the  intestines  lying  between  the  valve  and 
the  point  of  occlusion  is  very  much  distended  by  gases,  and  the 
abdominal  walls  at  the  point  in  question  bulge  out  asymmetrically. 
If  the  obstruction  is  at  the  right  or  hepatic  flexure,  the  right  side 
of  the  abdomen  will  bulge  out.     If  it  is  in  the  rectum,  the  left  side 
of  the  abdominal  wall  above  Poupart's  ligament  is  first  to  become  in- 
flated, and  soon  afterward  the  abdominal  wall   above  the 'navel  is 
also  bulged  outward  by  the  greatly  inflated  transverse  colon.     It  is 
well  to  note,  however,  that  in  occlusion  of  the  colon  also — just  as 
in  occlusions  of  the  small  intestine — the  abdomen  may  appear  dis- 
tended by  uniformly  diffuse  meteorism  at  the  same  time  when  the 
inflation  by  gases  is  yet  confined  to  the  colon,  and  this  is  especially 
so  when  the  colon  is  displaced  into  the  epigastric  region.     One  can 
also    observe  diffuse   general   meteorism  in  occlusion  of  the  colon 
when  the  ileocecal  valve  has  become  insufficient  as  a  result  of  ex- 
cessive distention.     In  occlusion  of  the  duodenum,  and  also  of  the 
upper  part  of  the  jejunum,  the  meteorism  is  entirely  lacking  or  is 
confined  to  the  epigastrium,  which  sinks  in  after  every  evacuation  of 


COLLAPSE    AND    WATER    IMPOVERISHMENT.  165 

the  stomach  by  means  of  vomiting,  whilst  the  lower  parts  of  the 
abdomen  are  retracted.  If  the  intestinal  lumen  is  occluded  in  the 
lower  section  of  the  ileum,  the  abdomen  may  be  symmetrically 
bulged  out  in  the  umbilical  region.  If  this  diffuse  symmetrical  dis^ 
tention  is  restricted  to  the  umbilical  and  subumbilical  region,  there 
is,  as  a  rule,  no  distention  of  the  transverse  colon.  Deductions  from 
the  localization  of  the  most  pronounced  meteorism  must  be  made 
soon  after  the  initial  symptoms  to  be  of  any  diagnostic  value. 

Appearance  of  Collapse. — The  symptoms  of  great  collapse, 
appearing  soon  after  an  acute  intestinal  occlusion,  are  the  result  of 
the  strong  mechanical  irritation  which  acts  upon  the  roots  of  the 
splanchnic  nerve  during  the  incarceration  (strangulation  shock). 
The  strong  irritation  of  the  splanchnic,  which  is  not  only  the  sen- 
sory, but  also  the  vasomotor  nerve  of  the  intestines  (its  stimulation 
causes  anemia,  its  paralysis  an  advanced  state  of  hyperemia),  often 
leads  to  its  paralysis  and  consequently  to  an  overfilling  of  the  intes- 
tines and  other  hypogastric  organs  with  blood.  Since  the  blood- 
vessel area  of  the  intestines  is  the  greatest  in  the  entire  body,  its 
overfilling  with  blood  causes  an  anemia  of  other  organs  and  parts 
of  organs,  and  this  is  the  cause  of  the  most  important  symptoms 
of  collapse  :  fainting  spells,  roaring  noises  in  the  ears,  flashes  be- 
fore the  eyes, — sometimes  coma  and  delirium  occur, — which  often 
precede  the  collapse,  and  are  usually  ascribed  to  anemia  of  the  brain. 
It  is  presumed  that  the  tonus  of  the  vagus  is  decreased  in  this 
cerebral  anemia,  and  as  the  vagus  is  the  inhibitory  nerve  of  the 
heart,  the  pulse  in  collapse  is  therefore  more  rapid  when  this  nervous 
control  is  lost,  and  very  soft  and  of  low  tension,  besides,  as  a  result 
of  the  incomplete  filling  of  the  arterial  system.  The  skin,  to  which 
less  blood  flows  than  usual,  is  anemic,  cool,  especially  in  the  pendent 
parts  of  the  extremities  ;  the  body  temperature  is  usually  subnormal. 
The  decrease  in  the  arterial  pressure,  making  itself  felt  in  the 
blood-vessels  of  the  kidneys,  causes  oliguria. 

Water  Impoverishment  of  the  Blood. — It  has  already  been 
mentioned  that  many  symptoms  of  occlusion — such  as  the  torturing 
thirst,  the  dryness  of  the  tongue  and  mouth,  the  oliguria  and  an- 
uria, the  decrease  in  the  amount  of  blood  in  the  skin,  muscular 
cramps — are  to  be  explained  by  the  great  loss  of  water  which  the 
blood  sustains  as  a  result  of  vomiting,  sweating,  supersecretion  of  the 
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intestinal  juices,  and  transudation  of  liquids  out  of  the  intestinal 
vessels.  In  spite  of  the  loss  of  water,  uremic  symptoms  do  not  at 
all,  or  extremely  rarely,  occur.  This  is  ascribable  to  the  usually 
very  rapid  progress  of  the  occlusion  and  to  the  decreased  formation 
of  excretory  products  in  this  condition. 

Sweat. — The  profuse  cold  sweats  which  so  often  occur  with 
occlusion  cannot  be  explained  by  changed  conditions  in  the  circula- 
tion ;  they  may  possibly  be  the  result  of  the  paralysis  of  a  nerve- 
center  which  inhibits  the  sweat  secretion,  just  as  hyperhidrosis 
during  a  faint,  and  also  the  death-sweat. 

Behavior  of  the  Urine. — It  has  already  been  stated  that  in  an 
occlusion  of  the  large  intestine  the  amounts  of  indican  and  conjugate 
ethereal  sulphates  in  the  urine  are  increased,  but  not  in  uncompli- 
cated occlusion  of  the  small  intestine.  The  albuminuria  often 
observed  in  occlusion  is  either  the  result  of  decreased  blood-pres- 
sure, of  disturbances  of  nutrition  in  the  kidneys,  or  of  an  irritation 
of  the  kidneys  by  toxins.  Hematuria  has  also  been  occasionally 
observed. 

Tetanus,  coma,  cramps,  delirium,  fever,  which  are  observed  more 
rarely,  and  the  symptoms  similar  to  those  of  typhoid  fever  resulting 
from  an  incarceration,  and  also  the  symptoms  of  severe  nephritis, 
are  perhaps  the  results  of  an  autointoxication  by  means  of  products 
formed  in  the  intestines  during  the  putrefaction  of  proteids  (pto- 
mains),  which  are  formed  in  great  quantities  in  obstruction,  espe- 
cially if  it  is  caused  by  an  occlusion  of  the  ileum.  It  was  recently 
emphasized  by  Molliere  and  Lepine  that  many  of  the  symptoms 
found  in  occlusion  remind  one  of  poisoning  by  atropin. 

Results  of  Examination  of  the  Abdomen  in  Intestinal  Occlu- 
sion. 

Inspection. — The  abdomen  in  intestinal  occlusion  appears  either 
uniformly  inflated,  like  a  barrel,  or  the  protrusion  of  the  abdominal 
wall  is  confined  to  a  restricted  portion,  varying  according  to  the 
time  which  has  elapsed  since  the  beginning  of  the  intestinal  occlu- 
sion, and  according  to  its  seat.  Thus,  for  instance,  in  occlusion 
of  the  duodenum,  it  is  restricted  to  the  epigastric  region  ;  in  occlu- 
sion of  the  colon,  so  long  as  the  ileocecal  valve  can  be  closed, 
sometimes  only  to  the  left,  or  the  right  hypogastric  region.     When 
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the  abdomen  is  distended  uniformly, — i.  e.,  barrel-shaped, — one 
can  not  note  any  quick  peristaltic  movements  of  the  intestinal  loops 
lying  above  the  occlusion,  nor  can  the  contours  of  strongly  inflated 
sections  of  the  intestine  be  made  out,  because  by  this  time  an  intes- 
tinal paralysis  has  usually  set  in.  In  acute  intestinal  occlusion, 
caused  by  strangulation  or  axial  twisting,  the  visible  motions  of 
the  intestines  usually  cease  quite  early  for  the  same  reason.  In 
chronic  strictures  of  the  intestines  the  stenosing  process  itself, 
whatever  it  may  be,  does  not  go  on  to  complete  obliteration  of 
the  lumen  as  a  rule,  but  the  complete  occlusion  is  effected  by 
accumulating  fecal  masses.  It  is,  as  it  were,  an  acute  obstruction 
then,  supervening  upon  a  chronic  stenosis,  and  the  intestinal  paraly- 
sis sets  in  after  a  while,  as  described  above  with  regard  to  the  acute 
form. 

Palpation. — In  some  of  the  cases  of  acute  intestinal  occlusion, 
at  the  very  first  a  circumscribed  sensibility  to  pressure  may  be  de- 
tected at  the  seat  of  the  occlusion  ;  in  the  remaining  cases  either 
the  umbilical  region  or  the  entire  abdomen  is  sensitive  to  pressure 
from  the  start.  In  cases  of  intussusception  a  resistance  in  the 
depths  of  the  abdomen  may  be  felt ;  in  cases  of  tumors  of  organs 
lying  close  to  and  exerting  pressure  upon  the  intestines,  and  finally 
compressing  the  lumen,  as  in  fecal  tumors  and  also  incarcerations, 
strangulations,  or  axial  twists  of  the  intestines,  this  resistance  is 
felt  but  rarely,  in  my  experience.  When  it  is  felt,  it  is  dependent 
upon  the  inflation  of  that  intestinal  loop  which  is  next  above  the 
point  of  occlusion.  After  the  external  palpation  of  the  abdominal 
walls,  a  careful  digital  examination  starting  with  the  rectum  and 
with  the  vagina,  and  also  a  thorough  examination  of  the  external 
hernial  orifices  or  of  any  hernial  sac  or  protrusion,  must  be  made. 
The  necessity  of  this  mode  of  examination  can  not  be  emphasized 
enough,  because,  as  experience  has  shown,  many  a  human  life  has 
been  lost  in  consequence  of  its  omission. 

Auscultation. — Loud,  dry,  rattling,  clashing,  hissing,  or  moist 
rustling  noises  (borborygmi),  which  are  considerably  increased  by  a 
change  in  the  patient's  position  or  by  a  light  pressure  upon  the 
abdominal  walls,  indicate  that  the  muscularis  is  still  capable  of  con- 
tracting, and  that  intestinal  paralysis  has  not  yet  set  in.  The  pas- 
sage of  gases  in  the  intestine  may  also  proceed  noiselessly,  and 


1 68  PERCUSSION    IN    OCCLUSION. 

sometimes  even  ceases  entirely  when  the  intestines  are  quieted  by 
larger  doses  of  opium  ;  therefore  a  negative  result  of  an  auscultation 
of  the  abdomen  does  not  prove  that  the  intestinal  paralysis  has 
already  set  in. 

Percussion. — Among  the  useful  signs  that  can  be  made  out  by 
percussion  is  the  elevation  of  the  diaphragm,  which  occurs  in  diffuse 
meteorism  (barrel-shaped  abdomen).  In  diffuse  uniform  meteorism 
the  percussion-sound  is  deep  and  not  tympanitic,  when  the  intestinal 
wall  is  exceedingly  distended  by  the  accumulated  gases ;  but  if  the 
tension  of  the  intestinal  wall  is  only  moderate,  the  sound  is  tympan- 
itic or  even  metallic.  When  the  movements  of  the  gases  in  the 
various  intestinal  loops  have  ceased,  as  a  result  of  the  paralysis  of 
the  intestinal  muscles,  the  tone  emitted  from  the  various  loops  under 
repeated  percussion  changes  but  little,  if  at  all.  If,  on  the  contrary, 
the  sound  over  an  intestinal  loop  under  long-continued  percussion 
changes  rapidly  or  slowly  from  a  deep,  untympanitic  sound  to  a 
higher  tympanitic  or  metallic  sound  (or  reversed),  or  if  it  suddenly 
changes  from  a  high  ringing  sound  to  a  deep  one,  from  a  clear 
sound  to  a  muffled  one,  because  the  percussed  intestinal  loop  was 
displaced  by  another,  these  results  go  to  show  that  the  motility  of 
the  intestine  has  not  yet  been  destroyed.  According  to  the  obser- 
vations of  Leichtenstern,  the  pleximeter  percussion,  simultaneously 
with  auscultation,  is  especially  suited  for  detecting  the  changes  in 
the  sounds  which  accompany  the  alterations  in  the  tension  of  the 
gas  in  the  various  intestinal  loops.  After  an  intestinal  perforation 
large  quantities  of  gas  pass  over  into  the  peritoneal  cavity  ;  then  the 
liver  dullness,  and  occasionally  also  the  splenic  dullness,  usually 
cease.  Where  general  peritonitis  has  set  in,  as  well  as  when  serous, 
bloody  transudations  are  secreted  into  the  peritoneal  cavity  (as  a 
result  of  axial  twisting,  the  formation  of  knots,  intussusceptions,  etc., 
which  have  caused  a  compression  of  the  mesenteric  vessels,  or  peri- 
tonitic  infection  in  the  method  described  in  the  introduction  to  this 
chapter),  the  symptoms  of  freely  moving  or  circumscribed  exuda- 
tions or  transudations  may  often  be  detected  in  the  lateral  lower 
.parts  of  the  abdomen.  The  amount  and  weight  of  contents  of  ex- 
cessively distended  loops  are  sometimes  sufficient  to  drag  them 
down  toward  both  sides  of  the  abdominal  cavity,  in  the  horizontal 
position.     This  may  simulate  a  moderate  ascites  or  free  exudate 
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within  the  peritoneum,  for  the  lateral  abdominal  regions  then  give  a 
marked  dullness  on  percussion  ;  when  the  position  of  the  patient  is 
altered,  the  tone  becomes  resonant  and  clearer,  because  the  heavy 
intestinal  loop  has  been  made  to  change  its  position.  This  occurs 
with  stenosis  of  the  sigmoid  flexure  and  ileum,  for  loops  of  the 
small  as  well  as  the  large  intestine  may  sink  toward  the  sides  in  this 
manner.  Nothnagel  suggests  a  very  simple  method  of  arriving  at 
a  differentiation  between  localized  exudate  or  ascites  outside  of  the 
intestine  on  the  one  hand,  and  liquid  inside  the  dislocated  loops  on 
the  other.  He  advises  the  examiner  to  direct  rapid  but  short  blows 
and  pushes  perpendicularly  against  the  questionable  area  of  dull- 
ness ;  if  a  splashing  sound  is  elicited,  one  is  dealing  with  fluid  inside 
of  the  intestinal  lumen.  Considerable  amounts  of  liquids  may 
escape  detection  entirely,  when  they  are  situated  between  or  behind 
intestinal  loops  that  are  agglutinated  at  various  points,  and  thus  to 
some  extent  float  in  the  liquids. 

Course,  Duration,  and  Termination  of  Occlusion. 

In  some  cases  the  patients  succumb  to  this  condition  in  a  few 
hours,  or  in  others  on  the  second  day  after  the  beginning  of  the 
occlusion,  from  heart  failure  resulting  from  shock  ;  in  other  cases 
the  disease  continues  for  a  number  of  days  up  to  a  week  ;  in  occlu- 
sion resulting  from  intussusception  it  may  even  last  several  weeks 
or  a  month,  with  alternating  aggravation  and  diminution  in  the  pain. 
If  the  patients  survive  the  initial  collapse,  and  the  intestine,  as  a 
result  of  the  spontaneous  resolution  of  an  intussusception  or  of  an 
internal  strangulation,  or  as  the  result  of  the  return  of  an  axial 
twist  to  its  normal  position,  etc.,  again  becomes  permeable,  the  pas- 
sage of  very  offensive  flatus  is  usually  the  first  sign  that  the  occlu- 
sion has  ceased  to  exist.  Some  time  afterward  there  is  also  a  stool, 
which  likewise  has  a  putrefactive  odor,  and  this  is  quickly  followed 
by  other  evacuations.  The  first  evacuation  after  the  resolution  of 
the  intussusception  (often  also  before)  almost  always  contains  blood  ; 
after  that  of  an  axial  twist  it  contains  blood  occasionally.  Blood 
has  also  been  detected  in  the  evacuation  in  a  case  of  an  incarcerated 
hernia  which  was  replaced  by  Schnitzler,  and  in  two  cases  after 
herniotomy  (Henoch,  Wilms).  The  stercoraceous  vomiting  ceases, 
the  meteorism  decreases,   and  the  patients,  if  there  is  no  relapse, 
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gradually  recover  from  their  great  exhaustion.  If  the  acute  in- 
testinal occlusion  has  caused  advanced  anatomical  changes  in  the 
intestinal  wall  at  the  point  of  occlusion  or  above  it  (such  as  the 
formation  of  ulcers,  gangrene,  or  adhesions),  after  a  time  the  symp- 
toms of  a  chronic  contraction  of  the  intestine  may  be  observed. 
This  chronic  constriction  may  remain  latent  for  reasons  given  in 
the  preceding,  then  suddenly  give  rise  to  the  symptoms  of  an  acute 
intestinal  occlusion,  coming  on  a  considerable  time  after  the  first 
attack.  If  this  apparently  acute  or  subacute  attack  soon  ceases, 
only  to  be  followed  after  a  short  time  by  another,  and  if  the  rapidly 
succeeding  attacks  of  occlusion  grow  more  and  more  severe,  it  is  an 
almost  certain  indication  that  there  is  a  chronic  intestinal  stricture. 

In  those  cases  in  which  the  intestine  remains  impermeable, — and 
this  includes  most  of  the  cases, — the  life  of  the  patient  is  often 
ended  by  a  general  peritonitis  with  or  without  perforation  (ulcer, 
gangrene,  and  rupture  of  the  intestines). 

Even  without  a  perforation  of  the  intestinal  wall,  general  peri- 
tonitis may  easily  set  in  when  a  paralysis  of  the  intestines  has  taken 
place.  According  to  the  experimental  observations  of  Bonnecken, 
Nepoen,  and  Reichel,  the  intestinal  wall  can  not  be  penetrated  nor- 
mally by  the  intestinal  bacteria,  but  it  soon  becomes  permeable  for 
them  after  paralysis.  The  invasion  of  the  peritoneum  by  bacteria 
sometimes  causes  a  severe  general  infection,  with  a  severe  collapse, 
even  before  it  has  led  to  peritonitis,  just  as  strangulation  of  the 
intestinal  wall  with  its  peritoneal  covering  may  do  at  the  beginning 
of  an  intestinal  occlusion.  In  occlusion  due  to  strangulation,  the 
disturbance  in  the  circulation  of  the  intestine  at  the  point  of  occlu- 
sion, and  above  it,  is  usually  much  severer  than  in  occlusion  due  to 
obturation,  and  is  all  the  more  grave  the  tighter  the  intestine  is  con- 
stricted. Since  the  gaseous  inflation  and  also  the  paralysis  of  the 
intestine  are  caused  more  especially  by  disturbances  in  the  circula- 
tion, it  can  not  appear  strange  that  general  peritonitis  and  also  the 
appearance  of  a  severe  collapse,  which  are  traceable  to  sepsis,  are 
observed  more  frequently  and  sooner  in  occlusion  due  to  strangula- 
tion than  in  obturation. 

At  the  beginning  of  the  peritonitis  the  temperature  quickly  rises 
to  1020  to  1040  F.  or  more,  having  usually  been  subnormal  pre- 
viously.     Severe    general    peritonitis,    and    even   the    suppurating 
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(ichorous)  form,  may  run  its  course  from  beginning  to  end  at  the 
collapse  temperature.  As  the  frequency  of  the  pulse  increases, 
the  tension  decreases  still  more.  The  dyspnea  reaches  a  very 
advanced  degree,  especially  in  very  diffuse  meteorism.  If  the  di- 
aphragm is  forced  up  to  a  considerable  height,  and  considerable 
pressure  is  thus  exerted  upon  the  lungs  and  the  heart,  death  by 
suffocation  may  take  place  unexpectedly.  General  peritonitis  also 
causes  persistent  vomiting,  and  often  a  torturing  singultus,  which 
may  continue  until  death.  The  patients  complain  of  very  severe 
pains  over  the  entire  abdomen,  which  are  considerably  increased  by 
the  slightest  pressure.  In  cases  where  active  peristaltic  undulations 
of  the  intestine  were  previously  visible  through  the  abdominal  walls, 
or  if  the  intestinal  contortions  and  individual  loops  were  distinctly 
marked  in  rigid  plastic  relief  through  the  abdominal  wall,  this  is  no 
longer  recognizable  after  the  beginning  of  the  general  peritonitis. 
A  partial  or  local  meteorism  soon  changes  into  the  diffuse  universal 
form,  and  the  abdomen  is  bulged  out  like  a  globe.  In  the  lower 
parts  of  the  abdomen  in  some  cases  a  peritonitic  exudation,  which 
is  usually  of  a  serosanguinolent  composition,  may  be  detected. 
The  severe  collapse  which  sometimes  precedes  the  general  periton- 
itis caused  the  same  symptoms  as  the  initial  strangulation  shock. 

Perforation. 

If  a  perforation  of  the  intestinal  wall  should  take  place  during 
the  existence  of  a  general  peritonitis,  this  is  often  introduced  by  the 
symptoms  of  severe  collapse  or  unconsciousness,  that  may  con- 
tinue until  the  fatal  termination,  which  usually  occurs  very  soon  in 
this  state  of  shock.  I  have  observed  instances  where  patients  that 
were  comatose  regained  consciousness  from  the  effect  of  the  pains, 
which  are  especially  violent  if  the  peritoneum  was  previously  in- 
flamed. Paroxysms  of  pain  which  are  caused  by  the  increased 
movements  of  the  inflated  intestines  often  cease  entirely  because 
the  intestines,  which  have  been  partially  relieved  by  the  escape  of 
the  gases  into  the  peritoneal  cavity,  come  to  rest.  The  escape 
of  gases  into  the  peritoneal  cavity  after  perforation  causes  a  degree 
of  meteoristic  inflation  of  the  abdomen  rarely  observed  under  any 
other  conditions  ;  the  liver-dullness,  if  it  indeed  was  still  present, 
disappears.     Whilst  any  possible  peritonitic  exudates  forming  dur- 
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ing  peritonitis  without  perforation  may  escape  detection,  for  reasons 
already  mentioned,  in  perforation  peritonitis  the  discovery  of  a 
freely  moving,  usually  quickly  suppurating  exudation  is  not  diffi- 
cult. 

Among  the  rarer  consequences  and  complications  of  occlusion 
which  may  hasten  or  cause  death  the  following  may  be  mentioned  : 
traumatic  (aspiration)  pneumonia, — which  is  usually  caused  by  the 
aspiration  of  the  contents  of  the  stomach  into  the  lungs  during 
the  stercoraceous  vomiting, — septicemia  together  with  embolic 
processes  in  the  lungs,  and  metastatic  abscesses  in  the  liver  and  in 
other  organs.  This  process  is  a  result  usually  of  intestinal  per- 
foration and  the  emptying  of  the  intestinal  contents  into  a  peritonitic 
exudation  or  into  the  retroperitoneal  connective  tissue  (fecal  ab- 
scess formation).  After  the  agglutination  of  an  intestinal  loop  lying 
above  an  occlusion  with  the  front  abdominal  wall,  gangrenous 
destruction  of  a  part  of  the  intestinal  and  abdominal  wall  may  in 
exceptional  cases  lead  to  the  formation  of  a  preternatural  anus.  In 
rare  cases  a  fistula  is  formed  between  intestinal  loops  above  and 
below  the  occlusion.  Even  though,  in  the  latter  case,  the  channel 
has  again  become  free,  healing  does  not  set  in,  because  the  gan- 
grenous destruction  of  the  intestinal  wall  continues.  In  some  cases 
fistulas  are  formed  between  the  intestine,  the  bladder,  the  uterus, 
and  the  vagina. 

Diagnosis. 

The  diagnosis  of  occlusion  alone  is  generally  made  without 
difficulty,  but  it  does  not  represent  the  limit  of  the  duty  and  object 
of  clinical  examination  ;  we  must  seek  to  discover  the  seat  of  the 
occlusion,  and  the  nature  of  the  disease  which  is  the  cause  of  it. 
Although  the  recognition  of  the  intestinal  occlusion  is  usually  safe 
and  rapid,  especially  when  the  most  important  and  pregnant 
symptoms  of  occlusion — the  complete  retention  of  the  stools  and 
flatus,  appearances  of  collapse,  meteorism,  pains,  stercoraceous 
vomiting — can  be  discovered,  it  is  very  much  more  difficult,  and 
in  many  cases  of  acute  intestinal  occlusion  entirely  impossible  to 
determine  its  location  and  causes  in  time.  Difficulties,  as  well 
as  failures  and  wrong  diagnoses  in  previously  treated  cases  of  oc- 
clusion,  should  not  deter    the  conscientious  clinician ;    he   should 
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rather,  in  every  new  case,  try  to  determine  the  seat  and  cause  of 
the  occlusion,  by  means  of  a  thorough  anamnesis  and  examination, 
in  which,  besides  inspection,  palpation,  percussion,  and  ausculta- 
tion of  the  abdomen,  he  should  make  a  careful  digital  examination 
of  the  various  hernial  orifices,  a  combined  exploration  through  the 
vagina  and  rectum  (the  latter  also  during  chloroform  narcosis),  an 
examination  of  the  urine  (for  indican),  of  the  feces  (for  blood),  and 
also  of  the  vomit,  since  the  success  of  an  operation  depends  chiefly 
upon  the  timely  discovery  of  the  exact  location  and  cause,  and  the 
chances  of  operation  are  the  more  favorable,  the  sooner  it  is  per- 
formed and  the  more  rapidly  it  is  completed. 

Differentiation  of  Occlusion  from  Other  Diseases. 

The  symptoms  of  occlusion  are  very  characteristic,  yet  they 
may  be  confused  with  other  disease  symptoms,  especially  with 
general  peritonitis,  acute  typhlitis,  perityphlitis,  and  appendicitis, 
less  easily  with  Asiatic  cholera,  bilious  colic,  nephrolithic  colic, 
lead  colic,  incarceration  of  a  floating  kidney,  of  the  uterus,  of  the 
testes  in  the  inguinal  canal.  It  is  not  very  likely  that  intestinal 
occlusion  could  be  confused  with  twisting  of  the  pedicle  of  ovarian 
tumors,  or  with  acute  arsenical  poisoning.  There  are  cases  on 
record,  however,  where  a  primary  peritonitis  was  discovered  dur- 
ing laparotomies  which  were  made  for  occlusion.  On  the  other 
hand,  the  opposite  case,  where  an  experienced  diagnostician  made 
a  diagnosis  of  primary  peritonitis,  and  afterward  an  undoubted 
primary  intestinal  occlusion  was  found,  has  probably  never  occurred. 
If  it  has,  the  clinician  in  control  did  not  have  the  courage  to 
report  it. 

Differential  Diagnosis  between  General  Peritonitis  and 
Occlusion. — Distinguishing  Marks :  (a)  Behavior  of  the  Body  Tem- 
perature.— General  peritonitis,  as  a  rule,  causes  high  fever,  rising 
rapidly  from  the  onset,  whereas  in  occlusion  or  ileus  the  body  tem- 
perature usually  is  subnormal.  The  absence  or  presence  of  fever 
does  not  furnish  any  reliable  data  for  a  differential  diagnosis,  because 
severe  general  peritonitis,  even  of  the  suppurative  type,  may  be 
accompanied  by  the  low  temperature,  as  is  usual  in  collapses,  and 
also  because  occlusion  occasionally  causes  fever  (up  to  1020  F.)  at 
the  beginning  (Naunyn). 
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(b)  Pain. — In  general  peritonitis  the  patients  complain  of  violent 
pains  in  the  entire  abdomen,  which  are  greatly  increased  even  by 
slight  pressure  upon  the  abdominal  walls.  In  occlusion  the  pain  is 
at  first  circumscribed,  in  some  cases  at  least,  and  is  located,  in  these 
cases,  either  at  the  seat  of  occlusion  or  in  the  umbilical  region. 
At  the  onset  it  is  not  increased  by  pressure,  but  on  the  contrary  is 
sometimes  alleviated  by  it.  In  the  further  course  of  occlusion,  the 
pains,  which  at  first  were  circumscribed,  spread  out  over  the  entire 
abdomen,  and  then  they  are  increased  by  external  pressure,  as  soon 
as  the  local  meteorism  has  passed  into  the  diffuse  form.  Pains  which 
occur  in  paroxysms,  and  which  are  the  result  of  an  increase  in  the 
movements  of  the  intestines,  peristalsis  visible  through  the  abdom- 
inal walls,  and  also  recognition  of  intestinal  contortions  which  appear 
in  plastic  relief,  or  of  intestinal  loops  contracted  in  tenesmus,  all 
these  signs  speak  for  occlusion  and  against  general  peritonitis,  be- 
cause in  this  disease  the  intestinal  peristalsis  is  soon  paralyzed. 
Abdominal  pains  felt  during  micturition  speak  for  general  peritonitis. 

(c)  Meteorism. — In  general  peritonitis  the  meteorism  is  diffuse 
from  the  very  start,  the  abdomen  is  inflated  symmetrically,  and  the 
abdominal  walls  are  under  great  tension.  In  occlusion  the  meteor- 
ism in  most  cases  is  at  first  slight  and  circumscribed.  According 
to  the  seat  of  the  occlusion,  in  one  case  the  lower  parts  of  the 
abdomen  are  curved  out,  in  another  the  upper,  or  the  upper  and 
the  middle  together,  as  the  walls  of  the  abdomen  have  only  a 
moderate  tension.  In  the  further  development  of  the  occlusion  the 
meteorism  likewise  passes  from  the  local  into  the  diffuse  form. 

(d)  Vomiting. — This  symptom  is  common  to  both  general  peri- 
tonitis and  occlusion.  In  the  former,  however,  it  often  continues 
for  some  time  without  any  interruption,  but  in  occlusions  it  often 
ceases  after  a  while,  only  to  recommence  later  on.  Stercoraceous 
vomiting,  which  is  a  characteristic  of  occlusion,  does  not  occur  in 
general  peritonitis  ;  if  it  occurs,  a  secondary  or  paralytic  occlusion 
has  developed. 

(e)  State  of  the  Urine. — A  great  increase  in  the  amount  of  indican 
contained  in  the  urine  occurs  both  in  general  peritonitis  and  in 
occlusion  of  the  small  intestine.  If  this  increase  is  lacking,  it 
argues  for  an  occlusion  of  the  large  intestine.  Albuminuria  occurs 
as  well  in  peritonitis  as  in  occlusion. 
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The  discovery  of  an  exudation  of  liquid  into  the  lower  parts  of 
the  abdomen  can  not  be  utilized  with  any  degree  of  certainty  for  the 
diagnosis  of  a  general  peritonitis,  because  large  amounts  of  a  serous, 
bloody  liquid  are  also  secreted  into  the  peritoneal  cavity  in  axial 
twists,  intussusceptions,  and  volvulus,  when  the  mesenteric  vessels 
are  strongly  compressed. 

The  diagnosis  of  general  peritonitis  is  rendered  considerably 
easier  if  one  can  succeed  in  demonstrating  that  those  diseases  which 
can  eventuate  in  peritonitis — for  instance,  diseases  of  the  stomach 
(gastric  ulcer),  of  the  intestines  (appendicitis,  perityphlitis,  typhoid, 
tuberculous  and  other  kinds  of  intestinal  ulcers),  of  the  liver  and 
gall-bladder,  and  of  the  female  sexual  organs — have  preceded  or 
still  exist.  We  must  finally  consider,  in  the  differential  diagnosis 
of  the  two  diseases,  that  general  peritonitis  may  cause  occlusion 
and  occlusion  may  cause  general  peritonitis. 

Appendicitis  and  Perityphlitis. — Since  perityphlitis  and  appen- 
dicitis may  cause  vomiting,  the  symptoms  of  collapse,  meteorism,  pain, 
and  stool  retention,  a  confusion  of  the  same  with  occlusion  is  possible 
at  the  very  onset,  but  only  then.  Fortunately  these  symptoms  are 
extremely  rare  in  appendicitis.  After  a  longer  thorough  examination 
the  diagnosis  of  perityphlitis  may  be  made  with  certainty,  especially 
if,  besides  the  previously  described  characteristic  symptoms  of  the 
disease,  an  edema  of  the  abdominal  walls,  disturbances  in  the  sensi- 
bility of  the  right  leg,  and  pain  during  urination  can  be  observed. 
The  diagnosis  is  facilitated  by  the  fact  that  perityphlitis  and  appen- 
dicitis often  cause  fever,  and  that  in  spite  of  complete  stool  retention 
the  passage  of  flatus  rarely  ceases.  It  has  already  been  emphasized 
that  perityphlitis  may  sometimes  cause  an  occlusion. 

Discovery  of  the  Location  of  the  Intestinal  Occlusion. — 
Where  is  the  site  of  the  occluded  loop  ?  This  is  the  burning  ques- 
tion that  will  be  asked  of  the  diagnostician.  In  the  small  or  in  the 
large  intestine  ?  If  in  the  former,  is  it  located  in  the  duodenum, 
jejunum,  or  ileum  ?  If  in  the  latter,  is  it  located  in  the  cecum, 
ascending,  transverse,  descending,  or  sigmoid  colon  ? 

The  discovery  of  the  location  of  the  occlusion  is  of  the  greatest 
importance,  in  view  of  the  operation  which  may  have  to  be  under- 
taken ;  the  surgeon  must  know  at  what  portion  of  the  abdomen  he 
must  make  an  incision  (it  will  not  be  the  same  incision  for  occlusion 
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of  the  cecum  as  it  would  be  for  occlusion  of  the  sigmoid,  etc.).  If 
the  patient  can  state  exactly  where  the  initial  pain  was  felt  in  his 
abdomen,  or  is  still  felt,  and  also  if  this  pain  does  not  increase  under 
pressure,  but  rather  decreases,  the  discovery  of  the  seat  of  the 
occlusion  has  been  furthered  by  one  essential  factor.  Circumscribed 
pains  which  are  felt  later  on  can  not  be  utilized  at  all,  or  but  little, 
in  the  determination  of  the  occlusion.  Unfortunately,  in  only  a 
portion  of  the  cases — namely,  in  the  strangulations — is  the  pain  felt 
at  the  seat  of  the  occlusion.  In  the  cases  due  to  chronic  intestinal 
stenosis  this  is  hardly  ever  the  case,  and  in  the  others  the  pain  is 
either  transferred  to  the  umbilical  region  or  is  diffuse  from  the  very 
start. 

Another  important  guide  to  the  location  of  the  intestinal  occlusion 
is  the  inflated  intestinal  loop,  which  extends  to  the  place  of  occlu- 
sion, and  by  which  the  abdominal  wall  is  moderately  bulged  out 
asymmetrically.  This  is  von  Wahl's  symptom.  And  I  must  not 
omit  to  emphasize  again  that  this  loop  is  motionless ;  there  is  no 
peristaltic  contraction  in  it  (the  so-called  fixed,  motionless,  inflated 
loop  of  von  Wahl).  The  percussion  sound  over  this  loop  is  not  the 
ordinary  intestinal  tympanitic  resonance,  but  a  deep,  non-tympanitic 
sound.  According  to  Schlange,  a  suppressed  slight  peristalsis  can 
be  observed  in  the  suprastenotic  loop  before  it  comes  to  complete 
rest  (the  so-called  distended  fixed  loop  with  peristalsis  of  Schlange). 
This  clinician,  and  also  Naunyn,  regards  this  sign  as  valuable  for 
the  diagnosis  of  acute  occlusion  and  the  locality  of  it.  The  slight 
peristalsis  referred  to  must  not  be  confounded  with  the  stormy  con- 
tractions that  always  run  in  a  direction  toward  the  occlusion,  and 
which  are  found  only  after  chronic  stenosis  when  hypertrophy  of 
the  muscular  walls  has  developed.  In  the  acute  occlusions  that 
have  come  under  my  observation,  I  was  unable  to  detect  Schlange's 
peristalsis ;  and  I  am  disposed  to  believe  that  even  if  it  occurs,  it 
must  be  of  such  short  duration  that  it  has  ceased  before  the  physi- 
cian sees  the  case.  By  the  time  cases  of  acute  occlusion  are  seen  by 
the  physician,  the  pre-  or  suprastenotic  loop,  if  distinguishable,  is  in 
a  state  of  quiescence. 

If  the  peristaltic  movements,  which  are  usually  combined  with 
more  or  less  severe  pains,  also  proceed  in  a  definite  direction, 
one    may  assume    with    certainty  that   the    occlusion   is    in   the 
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neighborhood  of  that  place  in  the  abdomen  whither  they  go 
(Naunyn).  In  acute  intestinal  occlusion,  energetic  (tetanic)  con- 
tractions of  the  intestinal  muscles  (above  the  point  of  occlusion)  are 
not  observed,  in  my  experience.  These  contractions  are  perceived 
most  frequently  and  distinctly  in  chronic  intestinal  stenosis,  and  are 
often  felt  by  the  patient  himself  a  considerable  time  before  the 
complete  occlusion  of  the  intestine.  There  are  also  peristaltic  con- 
tractions observable  in  the  suprastenotic  loop  of  acute  obstruction, 
but  they  never  reach  such  a  degree  of  intensity  as  to  deserve  the 
name  tetanic,  nor  do  they  ever  effect  a  plastic  erection  of  the  loop 
in  question.  During  the  palpation  of  the  abdomen  one  must  also 
be  on  the  lookout  for  a  tumor  or  a  deep-seated  resistance.  These, 
however,  are  frequently  lacking  in  acute  intestinal  occlusion,  and  in 
only  a  portion  of  the  cases  of  intussusception  can  a  cylindrical 
tumor  be  felt.  In  carcinomatous  stenosis  of  the  intestines  an  irreg- 
ular knotty  tumor,  which  is  sensitive  to  pressure,  may  sometimes  be 
felt.  The  accumulation  of  thickened,  hardened  feces  above'  the 
stenosis  may,  however,  often  simulate  the  appearance  of  a  malignant 
tumor. 

If  the  examination  of  the  abdomen  has  given  no  definite  result,  a 
careful  digital  examination  of  the  various  hernial  orifices  must  be 
made.  Besides  the  more  common  forms,  all  the  rarer  hernias — 
— lumbar,  umbilical,  ischiorectal  (rupture  through  the  perineum), 
ischiadic,  obturator  hernias,  etc. — must  also  be  considered.  The 
omission  of  the  examination  of  the  hernial  orifices  is  a  great  neglect, 
which  may  bitterly  avenge  itself  upon  the  physician.  If  the  orifices 
of  the  hernial  sacs  have  been  found  to  be  open,  a  thorough  simple 
and  combined  exploration  by  vagina  and  rectum  is  imperatively 
necessary.  In  the  former,  one  must  search  for  those  changes 
in  the  position  of  the  uterus  which  may  exert  a  pressure  upon 
the  lower  parts  of  the  intestine.  One  must  also  look  for  tumors 
of  the  ovaries  and  of  the  other  pelvic  organs  which  may  also  act 
in  this  manner.  Prostatic  hypertrophy  must  be  looked  for  by 
rectal  palpation.  Fecal  accumulations,  strictures,  and  tumors 
of  the  lower  section  of  the  rectum  may  be  discovered  by  such 
digital  examination.  If  the  suspicion  is  present  that  the  obstruction 
to  the  course  of  the  feces  is  situated  in  the  lower  section  of  the 
intestines,  and  if  the  digital  investigation  has  given  normal  results, 
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palpation  through  the  rectum  with  the  entire  hand  during  chloro- 
form narcosis  may  be  executed  in  such  cases  where  the  rectum  is 
found  sufficiently  large  to  permit  of  this  way  of  palpating.  If 
during  this  examination  the  lower  part  of  an  intussusception  is  felt 
in  the  upper  section  of  the  rectum,  both  the  location  and  the  kind 
of  the  occlusion  are  made  apparent.  The  advance  of  the  intus- 
susception into  the  sigmoid  flexure  and  the  rectum  is  often  mani- 
fested by  a  relaxation  or  gaping  of  the  anus  (paralysis  of  the 
sphincter)  and  by  the  involuntary  rectal  discharges  of  an  ichorous 
bloody  fluid. 

The  first  step  to  be  undertaken  is  to  determine  whether  the 
occlusion  is  in  the  large  or  in  the  small  intestine. 

Occlusion  of  the  Small  Intestine. — It  has  been  repeatedly  empha- 
sized that  in  occlusion  of  the  small  intestine,  especially  if  it  is 
caused  by  internal  strangulation,  incarcerations  and  flexures,  the 
symptoms  of  intestinal  occlusion,  such  as  vomiting,  pains,  and  the 
symptoms  of  collapse,  are  more  intense,  and  the  course  more  rapid 
than  in  occlusion  of  the  large  intestine.  A  violent  and  very 
copious  vomiting  spell  sets  in  immediately  after  the  occlusion,  and 
stercoraceous  vomiting  occurs  very  soon  afterward.  The  meteorism 
is  at  first  confined  to  the  epigastric,  hypogastric,  and  mesogastric 
regions,  while  the  lateral  and  lower  portions  of  the  abdomen  are 
flattened  or  even  retracted.  It  is  only  in  the  further  course  of  the 
disease  that  the  lateral  portions  of  the  abdomen,  which  correspond 
to  the  situation  of  the  ascending  and  descending  colon,  and  also 
the  lower  parts  of  the  abdomen,  are  bulged  out.  Rapid  peristaltic 
movements  and  contractions  of  the  loops  of  the  smaller  intestine, 
which  can  be  distinctly  seen  and  felt  through  the  abdominal 
walls,  also  indicate  an  occlusion  of  the  small  intestine.  The 
higher  up  the  occlusion  is  situated  in  the  small  intestine,  the 
earlier  and  more  frequently  does  the  anuria  set  in.  The  shock  of 
strangulation  is  very  severe,  and  likewise  the  septic  collapse,  which 
occurs  later.  The  latter  is  observed  so  regularly  that  its  absence 
argues  against  the  location  of  the  occlusion  in  the  small  intestine. 
The  amount  of  indican  contained  in  the  scanty  urine  is  soon  consider- 
ably increased.  As  early  as  the  second  day  one  often  finds  a  bluish- 
black  color  of  the  urine,  or  of  the  chloroform  in  the  Jaffe  test,  and 
indigo  blue  is  precipitated  in  heavy  flakes.     After  the  use  of  ene- 
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mata,  feces  which  have  already  been  formed  may  pass  off  abun- 
dantly, and  then  large  quantities  of  air  and  water  may  be  introduced 
into  the  unobstructed  colon  by  the  rectum. 

Occlusion  of  the  Large  Intestine. — In  this  case  the  symptoms  of 
intestinal  occlusion  are  less  pronounced  than  in  occlusion  of  the 
small  intestine,  and  usually  also  occur  later.  Stercoraceous  vomit- 
ing especially  may  not  set  in  till  some  time  after  the  beginning  of 
the  occlusion.  It  may  even  fail  entirely  to  put  in  its  appearance  in 
an  occlusion  of  the  descending  colon  or  the  sigmoid  flexure — for 
instance,  in  volvulus  of  the  latter — and  of  the  rectum.  The 
septic  collapse  is  also  much  less  severe  in  incarcerated  occlusion  of 
the  large  intestine.  This  is  probably  due  to  the  fact  that  the  walls 
of  the  large  intestine  are  much  thicker  than  those  of  the  small, 
and  that  consequently  the  blood-vessels  of  the  former  are  much 
less  severely  compressed  by  a  strangulation  than  the  vessels  of 
the  jejunum  and  ileum.  So  long  as  the  ileocecal  valve  can  be 
closed,  the  meteorism  in  most  cases,  but  not  in  all,  is  confined 
to  the  lower  portions  of  the  abdomen.  In  occlusion  of  the  colon 
one  sometimes  notices  in  the  lowest  portion  (of  the  abdomen) 
that  the  left  iliac  region  is  first  distended  meteorically,  and  then 
only  the  transverse  colon,  and  finally  the  ascending  colon.  The 
diagnosis  of  an  occlusion  is  made  still  easier  if  one  can  perceive 
peristaltic  motions  of  single  sections  of  the  colon,  if  these  motions 
are  always  in  the  same  direction.  It  is  also  aided  if  the  contours 
of  these  intestinal  sections  are  plainly  visible  in  relief  through  the 
abdominal  walls  as  plastic  rigid  cylinders.  The  amount  of  indican 
in  the  urine  is  not  at  first  increased.  According  to  the  observations 
of  Xaunyn,  however,  the  urine,  in  occlusion  of  the  large  intestine, 
may  show  a  deep  blue  color  under  the  Jaffe  test,  as  early  as  the 
fourth  day. 

A  more  exact  localization  of  the  intestinal  obstruction  usually 
succeeds  in  those  cases  in  which  it  is  situated  in  the  duodenum,  or 
the  upper  part  of  the  jejunum,  in  the  lower  part  of  the  large  intes- 
tine (descending  colon  and  sigmoid  flexure),  or  in  the  rectum. 
Thus  the  beginning  and  end  sections  offer  more  ready  signs  for  this 
recognition  than  the  middle  ileum. 

Occlusion  of  the  Duodenum. — In  this  case  pure  bile  (undecom- 
posed  bile  pigment)  is  vomited  in  very  great  amounts  (Calm).      The 
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substance  vomited  often  has  an  acid  reaction,  and  is  never  feculent. 
The  amount  of  indican  in  the  urine  is  not  increased.  Usually  the 
region  of  the  stomach  is  very  much  inflated ;  after  severe  vomiting 
it  sinks  in  for  a  while.  See  clinical  history  of  supra-  and  infra- 
papillary  duodenal  stenosis  for  full  account  of  symptoms. 

Occlusion  of  the  Jejunum. — In  this  case  the  vomiting,  which  at 
first  is  green,  is  followed  by  yellow  decomposed  bile  pigment.  This 
in  turn,  if  the  occlusion  is  situated  but  a  few  inches  below  the 
pylorus,  may  occasionally  become  fecal  (Naunyn).  At  intervals  the 
substances  vomited  or  brought  forth  by  means  of  a  stomach-tube 
may  again  become  purely  bilious.      Indican uria  is  usually  absent. 

Occlusion  of  the  Descending  Colon  and  the  Sigmoid  Flexure. — 
Diagnosis  by  Distention. — It  has  been  mentioned  that  only  in  the  first 
days  an  increase  in  the  amount  of  indican  is  regularly  absent  (Naunyn). 
Determining  the  capacity  of  the  colon  by  pouring  water  into  this  sec- 
tion gives  variable  data  for  the  more  exact  localization  of  the  intestinal 
occlusion.  If  the  occlusion  is  situated  far  down,  the  patient  can  re- 
tain but  little  water,  seldom  more  than  y2  to  3^  liter,  even  when  the 
intestines  have  become  accustomed  to  its  irritation.  If  more  than  I 
to  i  y2  liters  are  retained,  it  is  very  probable  that  the  occlusion  is  not 
located  in  the  rectum  nor  in  the  sigmoid  flexure  nor  descending  colon 
(Naunyn,  Schraum).  It  is  very  essential  that  this  water  distention 
should  not  be  undertaken  until  the  patient  has  become  quiet.  If 
there  is  much  suffering  and  consequent  nervous  tension,  the  results 
are  unreliable  for  judging  the  capacity  of  the  sigmoid,  as  it  is  im- 
possible for  the  patient  to  retain  any  water  under  those  conditions. 

According  to  the  investigations  of  Brinton,  which  were  made 
almost  fifty  years  ago,  if  only  y2  liter  can  be  poured  in,  the  occlu- 
sion is  located  no  further  down  than  the  upper  part  of  the  rectum. 
If  I  to  2  liters  pass  in,  the  sigmoid  flexure  is  free,  without  a  doubt, 
and  the  occlusion  is  situated  no  further  down  than  the  descending 
colon,  and  usually  higher.  If  the  ascending  colon  is  occluded, 
large  amounts  (4}4  liters)  may  be  retained.  In  those  rare  cases  in 
which  several  liters  of  water  may  be  poured  in,  although  the  occlu- 
sion is  situated  far  down  in  the  rectum,  we  probably  have  to  do  with 
abnormal  dilations  of  the  rectum. 

Can  the  colon  be  sounded  or  intubated?  For  the  exclusion  of 
stenoses  of  the  rectum,  sigmoid,  and  colon,  no  method  has  proved 
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itself  more  useful  in  my  experience  than  direct  exploration  of  the 
rectum  and  sigmoid  flexure,  as  described  by  Dr.  Thomas  Charles 
Martin,  in  the  scholarly  article  he  has  contributed  on  "Diseases  of 
the  Rectum,"  and  sounding  the  colon  by  means  of  the  Langdon  or 
Kuhn  tube.  As  I  have  stated  in  my  work  on  "  Diseases  of  the 
Stomach"  (second  edition,  p.  105),  I  have  been  able  to  illuminate 
the  entire  human  colon  by  the  method  of  Heryng  and  Reichmann 
("  Therap.  Monatshefte,"  1892).  Rosenheim  ("  Darmkrankheiten," 
Leipzig,  1893,  S.  26)  states  that  it  is  impossible  to  pass  a  tube 
beyond  the  sigmoid  flexure.  E.  Graser  (in  Penzoldt  and  Stintzing's 
"  Handbuch  d.  spec.  Therapie  innere  Krankheiten,"  Bd.  iv,  S.  560) 
expresses  himself  similarly.  His  words  are:  "Some  have  dreamt 
that  they  had  advanced  as  far  as  the  cecal  region  with  their  tube  ; 
this  is  doubtless  a  deception  ;  the  tube  or  sound  never  passes  beyond 
the  sigmoid  flexure.  Frequently  it  is  bent  around  backward  in  the 
ampidla,  or  it  pushes  the  distended  flexure  upward  to  a  certain  degree," 
etc. 

By  means  of  the  electrodiaphane  and  also  by  a  Kuhn  spiral 
sound — a  Langdon  tube  containing  a  steel  spiral — it  is  possible  to 
demonstrate  conclusively  that  a  tube  can  be  passed  into  the  cecum 
from  the  rectum ;  namely,  the  metallic  spiral  sound  can  be  recognized 
by  the  fluoroscope  and  the  Rontgen  rays.  By  alternately  insufflating 
air  and  irrigating  with  water  one  may  auscultate  the  gurgling  noises 
over  the  cecum  produced  by  these  procedures.  In  patients  with 
very  thin  and  relaxed  abdominal  walls  I  have  been  able  to  palpate 
the  Langdon  tube  within  the  cecum.  If  there  is  any  doubt  about  the 
location  of  an  occlusion,  whether  in  the  large  or  small  intestine, 
direct  inspection,  distention  of  the  colon  with  air  or  warm  water, 
and  sounding  of  the  colon  with  the  Langdon  tube,  are  methods 
available  for  excluding  stenoses  of  the  colon.  The  technics  of 
these  procedures  have  been  described  elsewhere.  With  the  per- 
meability of  the  colon  clearly  made  out  in  this  manner,  the 
clinician  has  advanced  an  important  step.  By  no  means  is  it 
necessary  in  all  cases  to  execute  these  mechanical  methods  of  colon 
exploration.  In  many  cases  the  diagnosis  becomes  evident  by 
other  physical  methods  already  described. 

Determination  of  the  Character  of  the  Intestinal  Occlusion 
and  its  Cause. — The  determination  of  the  character  of  the  intes- 
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tinal  occlusion  and  of  its  cause,  which  are  so  exceedingly  important 
for  the  correct  judgment  and  treatment  of  occlusions  in  individual 
cases,  often  offers  greater  difficulties  than  the  determination  of  its 
location. 

Causes  of  Acute  Intestinal  Occlusion. — This  may  be  caused, 
as  is  well  known,  by  internal  incarcerations  of  the  intestine  in  holes 
and  slits  of  the  omentum  and  mesentery,  by  abnormal  ligaments, 
compressions,  constrictions,  sudden  bendings,  axial  twistings,  intus- 
susceptions, and  also  by  intestinal  obturations  (gall-stones,  foreign 
bodies,  enteroliths,  and  fecal  tumors). 

Internal  incarcerations,  which  are  observed  most  frequently  in 
persons  under  forty  years  of  age,  concern  the  small  intestine  in  the 
great  majority  of  cases.  The  more  the  peritoneal  covering  is  distorted 
or  irritated  by  this  incarceration  or  strangulation,  the  more  severe 
and  sudden  are  the  symptoms  of  the  initial  collapse,  as  well  as  of 
other  consequences  of  acute  occlusion  of  the  small  intestine  (meteor- 
ism,  vomiting,  etc.).  This  is  of  great  importance  for  the  differentia- 
tion of  obstruction  due  to  incarceration  and  that  due  to  obturation, 
because  in  the  latter  the  initial  collapse  is  wanting.  Since  the 
symptoms  are  about  the  same,  one  can  not  decide  with  certainty 
whether  the  occlusion  of  the  small  intestine  is  due  to  an  internal 
incarceration  in  a  break  in  the  omentum  or  mesentery,  whether  it  is 
caused  by  pseudo-ligaments  or  diverticula,  or  due  to  sudden  bendings 
caused  by  adhesions,  or  to  a  compression,  or  to  an  axial  twist.  We 
may,  however,  suspect  an  intestinal  bending  or  kinking,  caused  by 
peritonitic  bands  and  adhesions,  if  a  general  peritonitis  has  preceded. 
We  may  also  suspect  it  in  ruptured  patients  in  whom  a  hernia  was 
reposited  by  a  hernial  operation  or  by  taxis,  or  in  whom  a  hernia  still 
exists,  because,  if  an  intestinal  occlusion  sets  in,  adhesions  and  bands 
are  often  found  in  the  neighborhood  of  the  orifice  of  the  hernial  sac 
when  an  operation  is  performed.  These  adhesions  and  ligaments 
frequently  pull  upon  or  compress  the  intestines.  Torsions  occur 
more  rarely.  In  internal  incarceration  we  find  neither  tenesmus 
nor  tumor  ;  at  the  start  the  circumscribed  sensibility  to  pressure 
is  also  absent.  After  the  excrement  which  may  have  been  in  the 
intestine  previously  is  excreted,  the  stool  retention  is  complete. 
Large  quantities  of  air  and  water  may  be  introduced  into  the  colon. 

Axial  Twistings  (Volvulus). — Although  we  can  not  prove  with 
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certainty  the  existence  of  axial  twists  of  the  small  intestine,  the 
determination  of  the  fairly  frequent  volvulus  of  the  sigmoid  flexure 
is  usually  easy  and  certain.  Volvulus  of  the  sigmoid,  which  often 
recurs,  is  especially  frequent  in  persons  over  fifty  years  of  age. 
The  axial  twist  of  the  intestine  makes  either  an  entire  revolution 
(about  3600),  or  a  partial  one  (about  1800).  Only  in  the  first  case 
is  the  occlusion  complete.  In  the  latter  the  intestinal  lumen  is 
considerably  contracted,  but  it  still  remains  permeable.  In  this 
manner  Naunyn  explains  the  great  variations  observed  in  the  course 
of  volvulus  of  the  sigmoid.  If  the  axial  twist  made  only  a  half 
revolution,  intestinal  occlusion  will  set  in  only  when  the  stenosed 
intestinal  lumen  is  occluded  by  feces.  The  symptoms  of  occlu- 
sion caused  by  this  partial  twist,  just  as  the  symptoms  of  an  in- 
testinal occlusion  caused  by  coprostasis  in  cicatricial  enterosten- 
osis,  are  not  pronounced,  and  the  development  is  comparatively 
benign.  The  collapse  and  the  meteorism  are  slight,  and  flatus 
passes  off  from  time  to  time.  If  the  obstructing  fecal  mass  is 
forced  out,  the  intestinal  occlusion  ceases.  If  the  partially  re- 
volved intestine  does  not  make  a  retrograde  revolution  to  its  former 
state,  the  symptoms  of  a  chronic  intestinal  stenosis  continue,  and 
the  intestinal  occlusion  may  occur  again  after  some  time.  Stool 
retention  and  diarrhea  alternate.  If  the  axial  twist  is  an  entire 
revolution  (360°),  the  suddenly  commencing  symptoms  are  much 
more  severe.  Constipation  usually  precedes  them.  The  sigmoid 
flexure  generally  remains  permanently  impermeable,  because  it 
very  rarely  returns  to  its  normal  situation  spontaneously.  The 
patients  feel  a  severe  and  very  often  intermittent  pain,  which  is 
usually  located  in  the  umbilical  region.  A  sensibility  to  pressure 
can  be  detected  quite  early  in  the  left  inguinal  region.  When  the 
intestinal  loops  situated  above  the  flexure  are  inflated  very  much, 
this  sensibility  to  pressure  may  later  on  be  felt  over  them  also. 
The  meteorism  increases  at  a  varying  rate,  sometimes  rapid,  some- 
times slowly.  It  may  become  so  great  that  the  entire  front  ab- 
dominal wall  up  to  the  epigastrium  is  bulged  out  and  greatly  dis- 
tended. If  the  inflation  of  the  intestine  is  not  yet  excessive,  the 
immovable  distended  intestinal  loop  in  the  immediate  neighborhood 
of  the  sigmoid  flexure  (prestenotic,  distended,  immovable  loop)  may 
distinctly  be  recognized  (von  YVahl,  von  Zoege  Mannteuffel).      The 
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vomiting  is  moderate,  and  usually  decreases  after  a  time.  It  rarely 
becomes  feculent,  and  sometimes  is  altogether  wanting.  After  the 
resolution  of  the  volvulus,  blood  is  often  found  in  the  diarrheic 
evacuations.  Whether  it  may  be  found  in  the  stools  before  this 
is  not  evident  from  any  clinical  reports.  Tenesmus  frequently  sets 
in  quite  early.  The  amount  of  indican  in  the  urine  does  not  in- 
crease for  the  first  few  days.  It  is  impossible  to  pour  more  than 
one  liter  of  water  into  the  rectum,  and  also  to  inflate  the  descending 
colon  with  air.  Loop  knot  formations  between  the  sigmoid  flexure 
and  the  ileum  cause  the  same  symptoms  as  the  axial  twists.  It  is 
said,  however,  that  in  this  case  bloody  diarrheas  are  much  more 
frequent  than  in  axial  twists. 

Intussusception. — The  diagnosis  of  acute  and  chronic  intussus- 
ception has  been  thoroughly  discussed  in  a  separate  chapter. 

Acute  Intestinal  Obturations. — (a)  Obturation  Caused  by  Gall- 
stones.— Obturation  due  to  gall-stones  is  not  at  all  rare.  It  usually 
occurs  in  elderly  persons,  principally  women.  It  is  sometimes  ob- 
served as  a  direct  consequence  of  biliary  colic  ;  at  other  times  this 
colic  has  preceded  it  a  long  time.  Occasionally  a  gall-stone,  or  a 
fragment  of  one,  is  found  in  the  last  stool  previous  to  the  obtura- 
tion. An  obturation  by  means  of  gall-stones  may  occur,  however, 
without  being  preceded  by  the  symptoms  of  cholelithiasis.  The 
only  way  in  which  large  stones  can  get  into  the  colon  or  the  small 
intestine  is  by  the  formation  of  a  fistula  between  the  gall-bladder 
and  the  intestine,  or  the  gall-duct  and  the  intestine.  The  formation 
of  gall-bladder  fistulas  causes  either  the  symptoms  of  a  violent 
cholelithiasis  or  cholecystitis,  but  it  also  may  remain  completely 
latent.  If,  however,  a  stone  is  present  in  the  common  gall-duct,  and 
a  fistula  of  the  latter  is  formed,  the  symptoms  of  cholelithiasis  are 
hardly  ever  absent.  If  the  gall-stone  ulcerates  directly  through 
into  the  large  intestine,  it  usually  passes  off  without  causing  any 
disease  symptoms,  even  if  it  is  of  considerable  size.  It  may  even 
remain  for  a  considerable  length  of  time  in  the  large  intestine  with- 
out causing  any  complaints.  But  if,  in  its  downward  passage,  it 
sticks  fast  in  the  rectum,  it  may  become  an  obstruction  to  defecation, 
and  then  must  be  removed  artificially.  If  stones  of  any  consider- 
able size  get  into  the  small  intestine,  they  stick  fast  in  it ;  the  most 
frequent  location  of  blocking  being  immediately  in  front  of  the  ileocecal 
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valve.  Then  the  symptoms  of  an  acute  occlusion  of  the  small  intes- 
tine set  in  (gall-stone  occlusion) — abundant  bilious  vomiting,  which 
may  later  become  feculent  when  the  ileum  is  occluded,  and  a  quick 
stormy  peristalsis  associated  with  pains.  Usually  the  stone  can  be 
felt  distinctly.  Even  if  stercoraceous  vomiting  has  set  in,  the 
meteorism  as  a  rule  is  slight,  and  the  passage  of  flatus  does  not 
cease  entirely.  This  is  probably  due  to  the  fact  that  the  stone  does 
not  obstruct  the  intestine  entirely,  and  that  its  complete  closure  is 
brought  about  only  by  the  accumulation  of  condensed  feces  before 
and  around  the  stone.  In  many  cases  the  symptoms  of  a  slight 
occlusion  alternate  for  a  long  time  with  diarrhea.  Since  larger 
gall-stones  may  cause  the  formation  of  ulcerations  at  various 
places  in  the  intestinal  wall,  the  diarrheic  dejections  often  contain 
blood  (sometimes  in  considerable  quantities).  If  the  gall-stone 
gradually  passes  downward,  the  previously  mentioned  disease  symp- 
toms change  their  location,  but  usually  remain  for  quite  awhile  in 
the  ileocecal  region.  After  the  stone  has  passed  the  ileocecal  valve, 
the  intestinal  occlusion  usually  ceases.  If  ulcers  of  the  mucous 
membrane  have  been  formed  in  the  intestine,  the  pains,  increased 
peristalsis,  and  diarrhea  continue  for  some  time,  until  the  ulcers 
have  healed.  Indeed,  if  a  perforation  of  the  ulcer  and  an  agglu- 
tinative peritonitis  had  developed,  the  symptoms  of  intestinal  occlu- 
sion may  even  continue,  due  largely  to  the  secondary  peritonitis. 

(fr)  Obturation  by  Means  of  Foreign  Bodies  and  Enteroliths. — 
Bodies  of  considerable  size  can  not  pass  the  pylorus ;  still  the 
largest  ones  that  are  capable  of  being  passed  may  cause  the 
symptoms  of  a  severe  intestinal  stenosis,  if  they  get  into  the 
normal  intestine,  but  not  the  symptoms  of  a  complete  occlusion. 
The  latter  can  only  occur  when  the  feces  or  chyme  are  accumu- 
lated between  the  foreign  body  and  the  intestinal  wall,  or  in  front 
of  it.  If,  however,  the  intestinal  lumen  is  considerably  stenosed 
at  any  place,  foreign  bodies  of  a  very  small  size  may  cause 
complete  occlusion  of  the  intestine.  It  has  repeatedly  been  ob- 
served that  plum-  or  cherry-stones,  which  had  been  wedged  in  at 
a  stenosed  part  of  the  intestinal  wall,  and  which  had  obturated  it, 
caused  intestinal  occlusion.  The  symptoms  of  an  obturation 
caused  by  foreign  bodies  are  identical  with  those  of  an  obturation 
caused  by  gall-stones.     The  foreign  bodies,  especially  if  they  are 
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angular  or  sharp,  may  also  cause  ulcers  of  the  mucous  membrane. 
The  danger  of  intestinal  perforation,  however,  is  much  greater  in 
ulcers  caused  by  gall-stones.  The  diagnosis,  then,  of  an  obturation 
due  to  foreign  bodies  is  naturally  only  possible  when  it  is  known 
that  such  an  object  has  been  swallowed. 

Enteroliths. — Enteroliths  occur  very  rarely.  They  also  usually 
stenose  the  intestinal  lumen,  but  only  exceptionally  do  they  occlude 
it  entirely.   The  enteroliths  usually  are  lodged  in  the  cecum  or  rectum. 

Coprostasis. — The  symptoms  and  detection  of  coprostasis  have 
been  fully  discussed  in  the  chapter  on  Obstipation.  In  coprostasis 
the  amount  of  indican  in  the  urine  is  rarely  increased.  It  seldom 
causes  intestinal  occlusion.  Even  if  the  coprostasis  lasts  a  long 
while,  the  meteorism  may  be  but  slight,  if  there  is  no  great 
circulatory  disturbance ;  the  passage  of  the  flatus  never  ceases 
entirely.  Coprostasis  itself  causes  intestinal  occlusion  only  in 
weakened  persons,  or  those  suffering  from  some  disease  of  the 
spinal  cord.  In  such  cases  the  colon  and  the  rectum  up  to  the 
anus  are  stuffed  with  balls  of  excrement,  which  occasionally  are  as 
hard  as  stone.  Illoway  describes  a  number  of  such  cases  in  his 
interesting  book  on  "Constipation." 

Finally,  we  must  note  that  a  diseased  condition  greatly  resem- 
bling intestinal  occlusion  is  occasionally  observed  in  hysterical 
patients.  It  is  caused  by  paresis  or  paralysis  of  the  intestinal 
muscularis.  It  is  accompanied  by  great  meteorism  and  complete 
stool  retention,  rarely  by  violent  vomiting,  and  only  in  isolated 
cases  by  stercoraceous  vomiting  (Briquet,  Jaccoutt).  The  abdomen 
is  very  much  distended,  and  the  abdominal  walls  are  under  great 
tension,  and  sometimes  sensitive  to  pressure.  The  passage  of 
flatus  ceases.  If  the  diaphragm  is  forced  up  very  much  by  the 
great  meteorism,  severe  apnea  sets  in  and  collapse  may  occur. 
Besides  these  symptoms  other  nervous  appearances  can  be  detected. 
The  general  health  is  but  little  disturbed.  The  meteorism  usually 
ceases  quite  soon,  and  the  collapse  likewise  is  of  short  duration. 

Diagnosis  of  Chronic  Intestinal  Stenosis. 

It  has  been  repeatedly  emphasized  that  stenoses  of  the  large  and 
small  intestines,  if  they  are  not  very  severe,  may  escape  detection 
for  a  considerable  time.      Indeed,  the  classic  description  of  Cruveil- 
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hier  proves  that  it  may  continue  for  years  undetected.  If,  therefore, 
in  such  cases,  the  symptoms  of  intestinal  occlusion  appear  very 
suddenly,  we  are  justified  in  assuming  that  a  previously  normal 
intestine  has  suddenly  become  occluded  as  a  result  of  internal 
incarcerations,  sharp  bendings,  volvulus,  axial  twists,  etc.  Since 
the  contents  of  the  small  intestine  have  a  pulpy  consistency,  we 
can  easily  understand  that  even  severe  stenoses  may  remain  latent 
for  a  considerable  time.  This  is  more  rarely  the  case  in  stenoses 
of  the  colon  and  of  the  rectum,  the  contents  of  which  have  a  firmer 
consistency.  The  symptoms  of  a  stenosis  of  the  large  intestine  have 
been  discussed  in  a  special  section  devoted  to  this  subject,  and  also 
in  the  chapter  on  Carcinoma  of  the  Intestines.  Besides  distur- 
bances in  the  evacuations  and  changes  in  the  form  of  the  feces, 
quick  peristaltic  movements  of  one  fixed  loop  or  of  several 
intestinal  loops  form  an  important  symptom  of  intestinal  stenosis. 
If  it  can  be  demonstrated  that  the  portions  which  are  in  motion 
belong  to  the  colon,  it  is  a  sign  of  a  stenosis  of  the  large  intestine. 
The  peristaltic  movements  are  very  active;  they  can  be  plainly 
seen  and  felt  through  the  abdominal  walls,  and  always  proceed  in 
the  same  direction.  I  have  stated  previously  that  if  an  intestinal 
occlusion  appears  suddenly  without  having  been  preceded  by  the 
symptoms  of  a  stenosis,  we  may  assume  in  the  first  place  that 
it  is  the  result  of  an  internal  incarceration,  axial  twist,  etc.  We 
can  not,  however,  exclude  the  possibility  that  the  occlusion  was 
due  to  a  chronic  enterostenosis  which  has  acutely  become  oc- 
cluded (see  definitions).  If  the  intestinal  occlusion  recurs  at  long 
intervals,  there  is  no  proof  of  the  existence  of  an  enterostenosis,  since 
this  is  also  observed  in  the  case  of  incarcerations,  volvulus,  intus- 
susceptions, etc.  If,  however,  the  recurrences  quickly  succeed  each 
other,  and  the  attacks  grow  more  severe,  and  if  the  circumstances 
are  favorable  for  cancer  (advanced  age,  cachexia,  a  deep  location 
of  the  impermeability),  the  existence  of  enterostenosis  is  probable 
(Naunyn).  The  location  of  the  stenosis  may  usually  be  deter- 
mined with  some  degree  of  certainty  by  means  of  the  results  ob- 
tained by  inflation  with  air  and  distention  with  water,  and  sounding 
of  the  colon  as  previously  described. 

Stenosis  of  the  Small  Intestine. — The  diagnosis  of  a  stenosis 
of  the  small  intestine  is  made  much  easier  if  we  can  determine  by 
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means  of  the  anamnesis  that  peritonitis,  tuberculous  affections, 
peptic  ulcers,  perityphlitis,  lesions,  trauma,  or  hernial  strangulations 
have  preceded  or  still  exist,  or  that  operations  for  hernia  have  been 
performed.  If  the  lumen  of  the  small  intestine  is  considerably 
stenosed  at  any  place,  pains,  meteorism,  and  also  violent  vomiting 
set  in.  The  pains  occur  in  paroxysms,  at  first  at  long  intervals, 
later  on  more  frequently.  So  long  as  the  small  intestine  is  still 
permeable,  the  vomiting  does  not  become  feculent.  Tenesmus  and 
indicanuria  are  absent.  The  condition  of  the  evacuations  varies. 
Often  constipation  exists,  or  it  alternates  with  diarrhea.  If  we  have 
to  deal  with  elderly  persons  who  were  formerly  healthy  but  have 
suddenly  become  cachectic,  and  in  whom  a  tumor  can  be  discovered, 
we  are  dealing  in  all  probability  with  a  carcinomatous  stenosis, 
especially  if  the  stool  occasionally  contains  blood.  It  must  not  be 
overlooked,  however,  that  even  benign  stenoses  of  the  small  intestine 
may  very  early  cause  great  disturbances  in  the  general  nutrition. 

Prognosis. 

According  to  recent  statistics  (collected  by  Curschmann,  Fiir- 
bringer,  Senator,  and  others),  out  of  ioo  patients  suffering  from 
obstruction,  only  30,  or  at  the  most  35,  recovered.  Since  relapses 
often  occur  even  in  those  cases  which  turn  out  favorably,  and  the 
formation  or  increase  of  an  enterostenosis  is  to  be  feared,  therefore 
the  prognosis  is  always  bad.  In  those  cases  in  which  the  intestine 
again  becomes  permeable  without  any  operation  having  been  per- 
formed, we  have  usually  to  do  with  coprostasis,  either  alone  or  com- 
bined with  enterostenosis.  Other  favorable  cases  are  obturations 
caused  by  gall-stones  or  foreign  bodies,  with  intussusception  or  with 
partial  axial  twists.  On  the  other  hand,  a  spontaneous  healing  is 
extremely  rare  in  cases  of  internal  incarcerations,  sudden  kinkings, 
and  complete  axial  twists.  The  prognosis  in  the  former  class  of 
cases  is  therefore  relatively  more  favorable.  If  in  enterostenosis  the 
recurrences  of  occlusion  rapidly  succeed  each  other,  each  new 
attack  growing  severer,  the  prognosis  is  also  bad,  unless  an  oper- 
ation is  performed.  If,  in  addition,  a  cancer  is  present,  the  prognosis 
is  absolutely  fatal.  If  singultus,  pneumonia,  pyemia,  general  peri- 
tonitis, and  even  perforation  peritonitis  set  in  during  the  intestinal 
occlusion,  there  is  no  hope  of  saving  the  patient.     The  same  is 
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generally  true  also  if  fistulas  are  formed  between  the  intestine, 
the  bladder,  the  vagina,  and  the  uterus  ;  because  the  fistulas 
are  usually  formed  only  by  severe  (usually  cancerous)  intestinal 
stenosis,  and  because  soon  after  a  rupture  of  the  intestine  takes 
place.  The  prognosis  is  often  considerably  improved  by  an  oper- 
ation, and  more  especially  in  those  cases  in  which  the  seat  and  the 
kind  of  the  intestinal  occlusion  can  be  determined.  If  this  is  not 
the  case,  the  chances  of  an  operation  are  not  much  better  than  those 
of  internal  treatment  in  this  class  of  cases. 

Therapeutics. 

The  Use  and  Abuse  of  Opium  and  Morphin. — The  main  re- 
liance of  internal  treatment  is  based  on  avoidance  of  purges,  quieting 
the  intestine  by  means  of  small  doses  of  opium  or  morphin,  not 
taking  food  or  drink  by  the  mouth.  Just  as  in  perityphlitis  the 
administration  of  purges  is  absolutely  forbidden,  so  at  the  present 
day  there  can  be  no  reasonable  doubt  that  the  purgation  is  not  only 
useless,  but  positively  harmful.  The  only  exceptions  are  those 
cases  of  intestinal  occlusion  which  are  caused  by  coprostasis.  It 
has  been  repeatedly  shown  that  soon  after  the  beginning  of  an  acute 
intestinal  occlusion  there  is  an  abundant  accumulation  of  gases,  with 
considerable  distention  in  the  section  of  the  intestines  lying  above 
the  occlusion.  This  condition  causes  abnormally  severe  muscular 
contractions,  quickly  following  one  upon  the  other,  in  the  distended 
loop,  and  to  these  contractions  the  quick  peristaltic  movements  are 
due.  The  latter  are  the  chief  cause  of  the  paroxysmal  pains  and 
of  the  stercoraceous  vomiting.  The  more  energetic  the  contractions 
of  the  muscles  are,  the  greater  is  the  exhaustion  of  the  muscularis 
and  the  sooner  muscular  paresis  may  be  expected.  If  the  disten- 
tion of  the  intestinal  walls  on  account  of  the  gases  is  long  con- 
tinued, temporary  paresis  often  goes  over  into  complete  paresis, 
which  is  one  of  the  worst  results  of  intestinal  occlusion,  since  it 
favors  the  appearance  of  a  severe  general  collapse,  as  well  as  of 
peritonitis. 

The  increase  in  the  movements  of  the  intestines  aggravates  an 
already  existing  intussusception,  at  the  same  time  rendering  its 
resolution  more  difficult.  In  a  similar  manner  axial  twists  are 
aggravated  and  their  return  to  normal  position  rendered  more  diffi- 
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cult.  It  may  even  happen  that  by  these  movements  new  intestinal 
loops  are  telescoped  into  the  already  formed  intussusception  or 
incarceration.  Therefore  it  is  wrong  to  increase  the  peristalsis 
artificially  in  the  first  stage  of  acute  intestinal  occlusion,  by  giving 
purges,  because  it  is  already  abnormally  increased.  On  the  con- 
trary, it  is  the  duty  of  the  physician  to  reduce  the  peristalsis  or  to 
bring  it  back  to  a  normal  condition.  For  this  purpose  opium  and 
morphin  are  best  suited.  They  exert  a  quieting  influence  on  the 
peristalsis,  which  is  probably  due  to  the  fact  that  they  act  upon  the 
inhibitory  fibers  in  the  splanchnic  nerves  of  the  intestine  (Noth- 
nagel).  Opium  may  be  administered  internally  by  the  mouth,  or  in 
in  the  form  of  strong  suppositories.  Morphin  gives  its  best  and 
safest  results  when  injected  subcutaneously.  This  method,  which 
in  recent  times  has  been  advocated  by  Baumler  in  intestinal  occlu- 
sions, has  the  disadvantage  that  the  effect  is  more  transient  than 
that  of  opium.  On  the  other  hand,  hypodermic  injections  have 
this  advantage,  that  the  effect  sets  in  more  promptly,  and  is  often  at 
first  attained  by  means  of  slight  amounts.  Thus  an  exact  calcula- 
tion of  the  doses  is  possible.  If  the  opium  introduced  by  the 
mouth  is  vomited,  or  if  a  distinct  result  is  absent  because  of  the 
general  depression  of  the  intestinal  absorption,  opium  suppositories 
must  be  used,  or  morphin  injections.  The  opium  suppositories 
might  also  have  been  used  in  the  beginning.  I  must  warn  against 
a  frequent  introduction  of  opium  by  the  mouth,  because  if  the 
absorption  is  decreased  in  the  stomach,  a  great  amount  of  it 
may  stay  there.  Later  on,  when  the  normal  absorption  is  re- 
sumed by  an  improved  circulation  in  the  mucosa,  great  amounts 
of  opium  will  enter  the  blood  at  one  time  (Frerichs,  Curschmann). 
Even  if  the  patients  suffering  from  intestinal  occlusion  seem  to  have 
a  certain  indifference  or  tolerance  toward  opium  or  morphin,  never- 
theless large  doses  must  not  be  given,  on  account  of  their  doubt- 
ful effect  on  the  heart.  Since  in  some  cases  even  very  moderate 
amounts  of  opium  and  morphin  suffice  to  decrease  the  peristalsis, 
to  alleviate  the  pain,  and  to  stop  the  stercoraceous  vomiting,  whereas 
in  others  the  same  result  is  attained  only  by  the  use  of  much  larger 
doses  (as  much  as  7  to  1 5  grains  of  pure  opium  in  twenty -four 
hours  have  been  given),  the  proper  amount  must  be  ascertained  in 
each  individual  case.     It  is  advisable  for  the  physician  himself  to 
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administer  the  opium  and  carefully  watch  for  its  results.  How  long 
the  narcotics  are  to  be  given  depends  upon  the  further  development 
of  the  disease  in  each  individual  case.  This  may  vary  within  a 
wide  range,  according  to  the  seat  of  the  occlusion,  its  causes,  and 
also  according  to  the  presence  or  absence  of  certain  complications 
due  to  intestinal  occlusion.  If  paralysis  is  imminent  or  has  already 
set  in,  the  drug  must  either  be  decreased  or  omitted  altogether. 

The  use  of  opiates  in  intestinal  occlusions  (as  well  as  in  suppura- 
tive appendicitis)  has  been  criticized  by  several  American  surgeons, 
who  say  that  by  it  the  appearance  of  the  disease  is  obscured,  that  the 
patient  does  not  decide  to  allow  an  operation  because  of  the  apparent 
improvement,  and  that  consequently  the  physician  is  deceived  in  his 
prognosis,  and  loses  the  most  favorable  opportunity  for  an  opera- 
tion. This  claim,  however,  is  not  sufficiently  logical  to  justify  the 
physician  in  omitting  the  administration  of  opiates,  for,  as  Naunyn 
says  ("  Ueber  Ileus,  Mittheilungen  a.  d.  Grenzgebirt  der  Med.  u. 
Chir.,"  Bd.  x,  No.  I,  1896),  "it  is  not  the  privilege  of  the  physician 
to  withhold  the  benefits  of  his  science  from  his  patient  in  order  to 
coerce  him  to  a  more  correct  view."  On  the  contrary,  it  is  his  duty 
to  ameliorate  as  far  as  possible  all  of  his  sufferings.  If  the  means 
in  question  at  the  same  time  conduce  to  his  cure,  even  if  only  in 
individual  cases,  this  duty  is  made  more  attractive.  Besides  this, 
the  possibility  is  by  no  means  excluded  that  the  normal  intestinal 
movements  which  set  in  after  the  quieting  of  the  intestines  by  means 
of  opiates  may  cause  a  removal  of  the  obstruction  to  the  fecal  pas- 
sage in  intussusception,  axial  twists,  and  intestinal  incarceration. 
For  it  is  conceivable  that  intestinal  loops  that  are  caught  in  bands, 
slits,  or  ligaments  are  still  further  distended  by  the  previous  violent 
peristaltic  movements  ;  such  pulling  and  tugging  as  must  occur  in 
the  stormy  peristalsis  must  inevitably  place  the  inclosing  bands, 
etc.,  as  well  as  the  caught  loops  in  the  greatest  possible  tension. 
This  occurs  in  abrupt  kinking  of  the  bowel,  internal  incarcerations, 
invaginations,  axial  twists,  and  volvulus.  There  is  no  doubt  that 
an  abnormal  peristalsis  is  pre-eminently  active  in  the  production  of 
these  conditions. 

Opium  should  not  be  withheld  during  the  first  symptoms  of 
reaction  ;  then  there  can  be  no  better  treatment  for  the  intensified 
peristalsis  and  the  excruciating  pains.      If  the  symptoms  of  primary 
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irritation  cease  after  20  drops  of  the  tincture  of  opium  have  been 
given  every  three  hours  (or  0.03  gram  denarcotized  extract  of 
opium)  for  a  day,  the  remedy  should  be  discontinued.  Should  the 
peristaltic  storm  and  pains  continue  after  the  first  day,  the  dose 
must  be  reduced  to  10  drops  of  the  tincture  of  opium.  Wherever 
the  first  stage  has  already  passed  by  unutilized,  and  there  are  indi- 
cations of  frequent  and  very  compressible  pulse, — the  precursor  of 
collapse, — especially  if  the  sufferer  presents  a  dejected,  exhausted 
expression,  opium  must  not  be  administered.  There  are  rare  cases 
in  which  opium  has  no  effect  when  given  internally  ;  here  a  subcu- 
taneous injection  of  y^  grain  sulphate  of  morphin  should  be  given 
under  the  conditions  stated  above.  Desperate  indeed  are  those 
cases  of  occlusion  to  which  even  this  form  of  administration  brings 
no  relief.  If  the  symptoms  of  primary  reaction  are  over,  or  if  they 
have  existed  for  three  days,  I  advise  to  keep  away  from  opium  or 
morphin. 

The  objection  of  certain  authors,  particularly  surgical  authors, 
that  opium  and  even  gastric  lavage  should  not  be  employed  in  the 
treatment  of  occlusion  because  they  effect  a  condition  of  pseudo- 
euphoria,  under  the  disguise  of  which  the  pathological  alterations 
may  clandestinely  become  aggravated  and  the  most  favorable  period 
for  operation  may  be  lost,  has  no  doubt  some  logical  foundation. 
For  such  danger  as  they  describe  does  to  a  degree  exist,  but  it  can 
be  avoided  by  the  observance  of  rules  laid  down  above,  and  by 
the  most  strenuous  attention  to  the  action  of  the  heart. 

In  many  of  my  cases  the  effect  of  opium  was  very  favorable, 
sometimes  even  magical,  and  although  I  have  transferred  numerous 
cases  to  the  surgeon,  I  have  not  yet  had  occasion  to  regret  the  legiti- 
mate use  of  opium.  The  general  health  is  improved,  the  pulse  grows 
stronger,  the  appearances  of  collapse  disappear,  the  terrible  strangling 
and  stercoraceous  vomiting  and  also  the  pains  cease  or  are  greatly 
diminished.  The  sleep  is  quiet  and  refreshing.  This  improve- 
ment, however,  will  not  deceive  the  experienced  physician,  or  indeed 
the  beginner,  except  possibly  in  his  first  case  of  intestinal  occlusion. 
The  mortal  peril  in  which  the  patient  is  continues  to  exist  so  long 
as  the  intestine  remains  impermeable  ;  indeed,  it  becomes  greater  the 
longer  the  occlusion  lasts.  The  physician  will  therefore  use  this 
period  of  betterment  in  deciding  whether  an  operation  is  to  be  per- 
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formed  or  not,  before  the  severe  resultant  effects  of  intestinal  occlu- 
sion set  in  and  thus  make  the  prognosis  worse. 

Murphy  has  made  the  demand  upon  physicians  that  they  should 
give  no  opiates  until  the  diagnosis  is  certain,  as  the  sedatives  sup- 
press the  peristalsis,  which  is  of  great  importance  for  the  diagnosis. 
This  statement  goes  beyond  the  mark,  however.  To  be  sure, 
moderate  doses  of  opium  quiet  the  irritated  peristalsis,  but  do  not 
suppress  it  entirely  (Naunyn).  It  is  only  by  means  of  excessive 
doses  of  opium  and  morphin  that  a  complete  arrest  of  the  peristalsis 
can  be  effected.  If  the  violent  pains,  the  stercoraceous  vomiting,  and 
sensibility  of  the  entire  abdomen  toward  pressure,  which  is  partially 
due  to  the  increased  peristalsis,  have  ceased  after  the  administration 
of  opium  or  morphin,  a  thorough  examination  of  the  abdomen  can 
be  made  much  more  readily  than  before.  If  the  use  of  narcotics  is 
then  stopped,  the  peristaltic  movements  of  the  fixed  intestinal  loop 
or  of  several  loops  (above  the  occlusion)  usually  occur  again  after  a 
while.  These  are  of  great  importance  for  the  detection  of  the 
location  and  kind  of  the  intestinal  occlusion,  and  their  localization 
and  direction  can  be  discovered  all  the  more  easily  if  the  other  sec- 
tions of  the  intestines  are  quiet  (under  the  influence  of  the  narcotics, 
if  need  be)  or  not  in  evidence. 

Purgatives. — These  are  to  be  avoided  in  intestinal   occlusion 

combined  with  stercoraceous  vomiting.      They  are  to  be  allowed 

only  in  those  rare  cases  in  which  intestinal  occlusion  is  manifestly 

caused  by  coprostasis.     They  may  also  be  used  for  a  time  in  chronic 

enterostenosis  which  has  led  to  persistent  constipation  as  a  result  of 

the  fatigue  of  the  muscularis  adjoining  the  stenosis,  and  also  of  the 

fecal  accumulation.      In  the  latter  case  the  use  of  strong  purges  is 

at  first  to  be  avoided,  since  a  paralysis  of  the  muscularis  may  thus 

be  hastened  (Nothnagel).      Milder  remedies   are  to  be  prescribed 

(castor  oil,  magnesia,  rhubarb,  etc.),  and  their  action  is  to  be  assisted 

by  water  or  oil  enemata.      If  these  have  no  result,  it  is  advisable  to 

prescribe  opium  at  first,  rather  than  a  strong  purge,  because  it  is 

often  observed  in  such  cases  that  evacuations  occur  a  short  time 

after  the  administration  of  the  sedative,  the  opium  acting  both  as  a 

tonic  and  purge.     This  is  due  to  the  fact  that  the  muscularis  of  that 

section  of  the  intestines  lying  above  the  stenosis,  which  previously 

exhausted  itself  in  vain  attempts  to  force  the  feces  through  the 
ii— 13 
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stenosed  place  is  made  to  rest  a  while,  and  as  a  consequence  is 
once  more  able  to  conquer  the  hindrance  by  means  of  powerful 
contractions.  If  we  can  demonstrate  the  existence  of  a  slowly  in- 
creasing enterostenosis,  we  may  often  delay  the  appearance  of  an 
intestinal  occlusion  by  means  of  a  rational  diet — the  avoidance  of 
such  foods  as  leave  a  great  amount  of  residue,  or  tend  to  cause  an 
abundant  formation  of  gas  in  the  intestines,  by  a  regulation  of  the 
evacuations  by  dietetic  (somatose)  and  medicinal  purges,  by  enemata 
and  electricity.  If  the  attacks  of  intestinal  occlusion  recur  in  rapid 
succession  and  with  increasing  severity,  an  operation  should  be  per- 
formed if  possible.  This  is  best  done  when  the  intestine  is  empty  ; 
therefore  if  possible  after  an  attack  of  occlusion  has  passed  over. 
Enemata  and  Colon  Irrigations. — An  abundant  introduction 
of  water  into  the  rectum  and  colon  is  frequently  of  great  service  in 
fecal  accumulations  of  the  large  intestine.  It  is  useless  in  an 
occlusion  of  the  small  intestine,  because  in  this  case  the  water 
gets  into  the  small  intestine  only  when  the  ileocecal  valve  is  insuffi- 
cient— a  very  rare  occurrence.  The  mechanical  irritation  which  the 
water  exercises  on  the  mucous  membrane  causes  contractions  in 
the  muscularis  ;  and  what  is  still  more  important,  the  condensed, 
hard,  stagnating  feces  are  also  softened  and  to  a  certain  extent  dis- 
solved in  the  water.  If,  in  a  stenosis  of  the  large  intestine,  one 
succeeds  in  forcing  the  water  introduced  per  anum  through  the 
stenosed  place,  and  if  this  softens  the  feces  accumulated  above  the 
stenosis,  it  materially  assists  the  muscularis  in  its  function  of 
forcing  the  feces  downward.  For  the  purpose  of  pouring  the  water 
into  the  rectum,  a  fairly  stiff,  yet  elastic,  tube  of  considerable  cali- 
ber is  used,  or  a  thick-walled  rubber  tube  (Langdon  or  Kuhn  tube). 
This  is  introduced  about  15  cm.  into  the  rectum.  The  irrigator 
must  be  connected  with  the  intestinal  tube  by  a  long  rubber  hose. 
Since  the  water  has  to  overcome  great  obstacles  in  the  fecal  accu- 
mulations and  stenoses  of  the  larger  intestine,  it  has  to  be  under  con- 
siderable pressure.  Thus  it  can  also  get  into  the  higher  portions 
of  the  large  intestine.  To  get  this  pressure'  I  generally  place  the 
irrigator  several  meters  above  the  body  of  the  patient.  Sometimes 
.  the  patients  at  first  (even  if  the  occlusion  is  situated  high  up  in  the 
intestine)  can  retain  the  water  but  a  short  time  ;  it  must  therefore 
be  poured  in  repeatedly,  three  or  four  times  a  day.      Cold  enemata 
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(ice-water)  cause  greater  contractions  of  the  muscularis  than  warm 
ones.  The  effect  of  the  enemata  may  be  increased  by  the  addition 
of  spirits  of  turpentine  (1  tablespoonful),  soap  (6  to  10  grains),  and 
table  salt  (1  to  lyi  teaspoonfuls)  to  the  quart. 

In  an  interesting  series  of  experiments  Griitzner  demonstrated 
that  under  certain  conditions  particles  of  charcoal,  finely  cut  horse- 
hair, or  sawdust,  when  injected  into  the  rectum  of  rabbits,  guinea- 
pigs,  and  rats,  were  found  six  hours  later  all  along  the  small  intes- 
tine, even  in  the  stomach,  while  the  rectum  was  empty.  This  anti- 
peristaltic progress  of  fine  particles  only  occurs,  however,  if  they 
are  impregnated  with  normal  salt  (0.6^)  solution.  When  the  sus- 
pensions of  these  particles  were  made  in  distilled  water,  HC1  or 
KC1  solution,  instead  of  physiological  NaCl  solution,  the  particles 
did  not  ascend  in  the  digestive  tract  (Griitzner,  "  Deutsche  med. 
Wochenschr.,"  1894,  No.  48).  He  also  injected  starch  suspen- 
sions in  normal  NaCl  solution  into  the  rectum  of  human  beings, 
and  after  a  number  of  hours  demonstrated  starch  grains  in  the 
gastric  contents  microscopically. 

Nothnagel  first  showed  that  NaCl  placed  on  the  serous  surface 
of  the  intestine  is  capable  of  starting  antiperistaltic  movements 
("Beitr.  z.  Phys.  u.  Path.  d.  Darms,  1884),  and  Griitzner  interprets 
this  observation  as  explaining  the  antiperistaltic  progress  of  minute 
particles  saturated  with  normal  NaCl  solution.  He  also  cites 
Nothnagel's  studies  as  explaining  the  digestion  of  egg  enemata  con- 
taining salt  by  assuming  that  the  food  mass,  after  being  injected 
into  the  rectum,  is  moved  upward  through  the  entire  small  intestine 
and  there  becomes  digested  and  absorbed.  Even  Riegel  ("  Krankh. 
d.  Magens,"  S.  245)  seems  satisfied  with  this  interpretation,  and 
adds  that  it  explains  the  negative  results  of  Voit  and  Bauer  without 
salt  being  added,  and  the  positive  results  of  Huber's  experiments,  in 
which  salt  was  added. 

In  a  large  number  of  carefully  conducted  experiments  on  men 
and  animals  I  was  able  to  confirm  the  main  conclusions  of  Griitz- 
ner, viz.,  that  under  normal  conditions  minute  particles  do  move 
antiperistaltically  from  the  rectum  to  the  stomach  when  injected  in 
normal  NaCl  solution,  and  this  antiperistaltic  progress  does  not  take 
place  when  the  particles  are  injected  in  HC1  or  KC1  (Hemmeter, 
"Etudes  experimentalcs  sur  V Action  motrice  ct  digestive  des  lutes- 
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tins,"  "Trans.  XIII  International  Congress  of  Medicine,"  Paris, 
August,  1900).  But  I  do  not  consider  that  the  antiperistalsis  as 
described  by  Griitzner  is  capable  of  moving  ingesta  in  bulk.  The 
name  antiperistalsis  is  not  correctly  applied  in  this  case,  as  the 
movement  is  invisible,  and  can  only  be  judged  by  the  progress  of 
minute  particles ;  the  intestine  itself  appears  at  rest  whilst  this 
antiperistaltic  movement  of  particles  goes  on.  Nothnagel's  anti- 
peristalsis is  quite  a  different  phenomenon  ;  it  is  a  strong,  visible 
antiperistaltic  wave,  but  occurs  only  under  abnormal  conditions, 
whilst  the  antiperistalsis  of  Griitzner  is  only  a  marginal  movement, 
probably  physiological,  and  present  at  all  times  (Hemmeter,  "  Dis- 
eases of  the  Stomach,"  second  edition,  p.  212). 

In  four  cases  of  complete  intestinal  occlusion  I  made  tests  with 
subnitrate  of  bismuth  and  lycopodium,  to  see  whether  these  sub- 
stances would  find  their  way  from  the  rectum  to  the  stomach.  The 
results  of  repeated  lavage  of  the  stomach  were  negative  ;  not  even 
in  the  stercoraceous  vomit  which  set  in  could  any  trace  of  the  bis- 
muth or  lycopodium  be  discovered  microscopically.  My  experi- 
ments with  normal  human  subjects  show  that  ordinarily  the  particles 
injected  into  the  rectum  should  be  found  in  traces  in  the  stomach  in 
from  eight  to  ten  hours.  It  occurred  to  me,  therefore,  that  this 
antiperistaltic  progress  of  minute  particles  might  be  used  as  a  test 
of  the  permeability  of  the  intestines.  As  the  procedure  is  a  pain- 
less and  harmless  one,  I  hope  it  may  be  taken  up  by  clinicians,  par- 
ticularly in  suspected  cases  of  developing  enterostenosis,  where 
purgatives  have  already  been  resorted  to  for  the  relief  of  the  copro- 
stasis. 

A  teaspoonful  of  lycopodium,  starch,  or  bismuth  subnitrate  is 
mixed  with  half  a  pint  of  warm  normal  salt  solution,  and  slowly 
injected  into  the  rectum.  After  twelve  hours  of  fasting  (overnight) 
the  stomach  is  washed  out  and  the  wash-water  examined  under  the 
microscope  after  centrifugalizing.  Normally  these  substances 
should  be  found  in  traces  in  the  stomach.  Personally  I  have  not 
had  opportunity  to  test  this  phenomenon  in  more  than  four  cases  of 
obstruction,  in  all  of  which  no  evidence  of  the  particles  was  found 
in  the  stomach.  The  utility  of  the  method  would  be  greatest  in 
those  cases  of  gradually  developing  enterostenosis  due  to  strictures 
or  neoplasms.     Such  cases  may  run  their  course,  extending  through 
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months  or  even  years,  without  giving  any  evidence  of  absolute  oc- 
clusion, but  only  at  intervals  the  signs  of  more  or  less  complete 
enterostenosis. 

Fleischer  recommends  large  enemata  of  normal  salt  solution  for  the 
resolution  of  recent  intussusceptions,  upon  the  ground  that  the  solu- 
tion is  worked  upward  through  the  telescoped  loops  of  bowel  accord- 
ing to  Grutzner's  explanation ;  large  normal  salt  enemata  undoubtedly 
favor  the  resolution  of  such  a  condition  at  times,  but  the  explana- 
tion of  this  action  by  Fleischer  in  attributing  the  ascent  to  anti- 
peristalsis  of  Griitzner  is  not  well  founded.  Enemata  can  find  their 
way  up  to  the  stenosed  area,  and  in  rare  and  favorable  cases  grad- 
ually penetrate  through  it,  but  this  occurs  under  the  antiperistalsis 
as  described  by  Nothnagel.  This  author  specifies  as  one  of  the 
causes  of  this  reverse  movement,  "  Entrance  of  food  by  an  unphys- 
iological  entry,  the  rectum"  ;  accordingly,  enemata  may  be  grad- 
ually moved  up  into  the  transverse  and  descending  colon.* 

While  the  water  is  being  introduced  in  large  quantities,  the  pulse 
and  the  respiration  of  the  patient  are  to  be  watched.  If  the  symp- 
toms of  collapse  appear,  as  sometimes  occurs  in  extremely  weakened 
persons,  this  introduction  must  be  stopped  at  once.  A  very 
unpleasant  complication  results  in  rare  cases,  when  the  water  is 
completely  retained  during  an  already  developed  extensive  meteor- 
ism,  and  this  may  cause  great  complaints  and  increase  in  the  ten- 
sion already  existing.  This  accident  is  a  rare  one  in  my  experience, 
and  occurs  when  the  intestinal  wall  is  already  paralytic.  In  such 
case  I  use  a  double  or  recurrent  colon  tube  with  a  wide  lumen  for 
the  outflow,  and  first  proceed  to  wash  out  the  rectum  and  those 
portions  of  the  sigmoid  that  are  accessible,  assuring  myself  by 
inspection  that  these  parts  are  really  clean.  Retention  of  an  enema 
has  never  occurred  in  my  experience  if  a  recurrent  colon  tube  was 

*  Whilst  I  am  at  the  consideration  of  this  subject,  I  might  add  my  own  views  regard- 
ing the  cause  of  the  digestion  of  nutritive  enemata.  It  is  by  no  means  necessary  to 
assume  an  antiperistaltic  movement  of  food  injected  into  the  rectum  in  order  to  account 
for  its  digestion,  for  an  abundance  of  proteolytic  and  amylolytic  ferment  occurs  in  the 
contents  of  the  human  colon  to  effect  proteolysis  and  amylolysis  of  any  food  injected  into 
the  lower  bowel.  It  is  probable  that  these  ferments  are  trypsin  and  amylopsin  which 
have  survived  the  passage  through  the  intestinal  canal.  (See  Hemmeter,  "Das  Vor- 
kommen  proteolyt.  u.  Amylolyt.  Fermente,"  etc.  "  Pfliiger's  Archiv  f.  d.  gesammte 
Physiol ogie,"  Juli,  1900.) 
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used.  Unfortunately  it  can  not  always  be  used  if  we  wish  to  bring 
water  beyond  a  stenosis,  for  the  simple  reason  that  it  is  impossible 
to  pass  a  tube  of  so  large  a  caliber  through  the  obstructed  area. 
If  peritonitis  or  intestinal  ulcers  exist,  or  if  the  suspicion  of  a  rup- 
ture in  the  intestinal  wall  or  of  gangrene  is  present,  no  water  at  all 
should  be  introduced. 

Enemata  of  olive  oil,  linseed  oil,  cotton-seed  oil,  or  poppy  oil  of  the 
first  pressing,  one-half  to  one  pint  (200  to  500  cubic  centimeters  or 
more),  which  were  first  recommended  by  Kussmaul  and  Fleainer,  have 
rendered  valuable  service,  in  my  experience.  Since  the  oil  does  not 
irritate  the  mucous  membrane,  even  the  first  oil  enemata  are  retained 
quite  well.  The  oil  easily  ascends  in  the  large  intestine,  softens  the 
hardened  feces,  and  makes  the  intestinal  mucous  membrane  slip- 
pery, so  that  the  balls  of  excrement  may  glide  downward  more 
easily. 

Air  inflation  of  the  rectum  has  been  recommended  by  von 
Ziemssen,  Runeberg,  and  others,  and  in  favorable  cases  it  actually 
renders  good  service  in  stenoses  of  the  large  intestine,  especially 
if  the  intestine  has  kinked,  and  also  in  recent  intussusceptions. 

Air  is  introduced  into  the  rectum  by  the  following  simple  means  : 
A  thick-walled  rubber  tube  (stomach-tube)  is  deeply  inserted  into 
the  rectum.  The  nates  are  pressed  together  and  air  is  slowly 
forced  in  by  means  of  a  double  bulb  attachment.  Between  the 
blower  and  the  intestinal  tube  there  should  be  a  forked  glass  tube. 
One  branch  of  this  tube  should  be  connected  with  the  blower,  and 
the  other  one  with  a  rubber  tube  supplied  with  a  pinch-cock.  If 
severe  complaints  or  discomforts  are  caused  by  the  introduction  of 
the  air,  they  may  easily  be  relieved  by  opening  the  pinch-cock. 
Instead  of  the  double  bulbs  one  may  also  use  a  large  syringe  of 
a  known  capacity,  and  having  a  double  valve.  If  neither  of  these 
is  at  hand,  Fiirbringer  suggests  that  the  physician,  may  use  his  own 
lungs  as  blowing  power.  As  soon  as  he  ceases  blowing  into  the 
intestinal  tube,  however,  he  must  firmly  compress  the  rubber  hose, 
since  the  air  may  easily  come  out  from  the  intestinal  tube  and  into 
his  mouth — a  danger  which  should  suffice  to  prevent  cautious  men 
from  using  this  method.  Air  inflation  is  of  no  use  whatever  in 
occlusion  of  the  small  intestine  so  long  as  the  ileocecal  valve  is  in 
working  order,  except  indeed  under  great  pressure,  which  in  time 
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may  have  a  bad  effect  on  the  occlusion.  Air  inflation,  just  as  intro- 
duction of  water,  is  also  contraindicated  if  there  is  a  suspicion  of 
the  possible  existence  of  peritonitis,  intestinal  ulcers,  perforation,  or 
gangrene.  Jurgensen  reported  a  case  of  intestinal  rupture  during 
inflation  with  air,  no  doubt  due  to  one  of  these  complications. 

Air  inflation  and  the  copious  introduction  of  water  are  to  be 
recommended  in  quite  recent  intussusceptions,  since  they  may  cause 
a  resolution  of  this  condition,  or  at  least  impede  the  progress 
of  the  intussusception.  They  are  not  advisable  in  volvulus, 
however.  Of  Course,  a  resolution  of  the  intussusception  is  only 
possible  when  no  adhesions  have  occurred.  Before  the  air  in- 
flation, the  feces  which  have  accumulated  below  the  intussuscep- 
tion should  be  removed  by  an  enema.  When  water  is  introduced, 
the  patients  should  try  to  retain  it  as  long  as  possible  (at  least  one- 
quarter  of  an  hour).  If  this  is  impossible  the  lower  part  of  the 
rectum  is  to  be  closed  with  a  tampon  (Rosenheim). 

If  the  lower  part  of  the  intussusception  can  be  felt  in  the  rectum, 
it  should  be  reposited  to  its  normal  situation  by  means  of  the  finger, 
if  possible,  or  by  a  long  forceps  guarded  by  as  large  a  bunch  of 
sterile  cotton  as  can  be  introduced.  After  reposition,  the  sigmoid 
should  be  held  in  place  by  a  tampon  such  as  is  described  by  Dr. 
T.  C.  Martin  in  the  chapter  on  Rectal  Diseases.  If  relapses  occur, 
the  tampon  must  be  left  there  for  a  longer  period  of  time.  If,  in 
spite  of  all  this,  relapses  do  occur,  or  if  the  reposition  is  not  suc- 
cessful, an  operation  becomes  necessary. 

Intestinal  Puncture. — In  a  previous  paragraph  I  have  described 
the  danger  of  great  accumulation  of  gases  in  intestinal  occlusion. 
Curschmann  has  in  more  recent  times  recommended  a  direct  punc- 
ture of  the  intestine  for  this  condition.  This  method  was  formerly 
practised,  but  later  on  it  was  neglected  again.  Curschmann,  how- 
ever, emphasizes  especially  that  it  is  to  be  used  only  with  great  caution 
and  discrimination.  If  intestinal  paralysis  is  present,  or  if  we  suspect 
a  peritonitic  irritation,  or  changes  in  the  intestinal  walls  which  may 
lead  to  gangrene,  it  must  not  be  used.  Not  only  Curschmann,  but  also 
many  other  experienced  clinicians, — von  Ziemssen,  Jurgensen,  Frant- 
zel,  Furbringer,  Rosenbach,  and  others, — have  achieved  admirable 
results  by  the  direct  puncture  of  the  intestine  at  various  places. 
This  is  easily  understood,  since  the  partial   removal   of  the   gases 
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relieves  the  intestinal  wall  above  the  occlusion  and  decreases  its 
tension  very  much.  Considerable  improvement  and  amelioration 
in  the  condition  of  the  patient  and  sometimes  even  an  indisputable 
direct  cure  are  claimed  for  this  procedure.  Under  the  aforesaid 
conditions  Curschmann  has  not  observed  any  evil  results  at  all  due 
to  puncture,  and  more  especially  peritonitis  and  perforation  were 
absent. 

According  to  Curschmann,  the  puncture  should  be  made  in  the 
following  way  :  A  long,  very  thin  and  carefully  disinfected  hollow 
needle  belonging  to  a  Pravaz  syringe  is  used.  It  must  have  a  stop- 
cock, which  is  to  be  closed  before  the  puncture.  This  needle  is  thrust 
through  the  carefully  cleaned  and  disinfected  abdominal  walls  into  one 
of  the  most  distended  intestinal  loops.  This  loop  must  be  carefully 
chosen  in  each  individual  case.  After  the  needle  is  thrust  in,  it 
must  be  connected  with  a  rubber  tube,  which  is  led  into  a  bottle 
filled  with  a  weak  solution  of  salicylic  acid,  the  bottle  inverted 
in  a  basin  containing  the  same  fluid.  When  the  cock  of  the  needle 
is  opened,  the  intestinal  gases  enter  the  flask,  first  in  a  continuous 
stream,  then  in  great  globules,  and  finally  in  intermittent  bubbles. 
In  this  way  the  amount  of  the  escaping  gases  can  easily  be  deter- 
mined. If  a  mercury  manometer  is  connected  with  the  hose,  the 
tension  of  the  gases  may  also  be  ascertained.  Curschmann's  method 
has  this  advantage,  that  the  rubber  hose  (if  long  enough)  permits 
the  needle  to  move  freely  in  obedience  to  an  active  peristalsis.  If 
the  needle  is  firmly  held  in  any  one  place,  it  may  easily  cause  a 
tear  in  the  intestinal  wall  (Fiirbringer).  If  the  meteorism  is  very 
great,  the  puncture  may  have  to  be  repeated  at  various  regions  of 
the  abdomen.  In  some  cases,  where  the  gas  pressure  in  the  punc- 
tured intestine  is  slight,  and  the  muscularis  is  paretic,  the  intestine 
gives  off  its  gas  only  after  a  time,  even  under  massage  of  the  ab- 
domen, and  then  only  in  small  quantities  (Rosenbach).  In  other 
cases  liters  of  the  gas  may  come  forth  from  the  intestinal  loop,  im- 
mediately after  the  first  puncture.  If  the  liquid  contents  of  the 
intestine  get  into  the  needle,  it  must  be  drawn  out  and  inserted  at 
another  place  (von  Ziemssen).  In  this  case,  however,  it  is  advis- 
able to  force  a  little  air  or  salicylic  acid  solution  into  the  intestine, 
in  order  to  avoid  a  contamination  of  the  peritoneum  by  the  intes- 
tinal contents. 
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Although  Curschmann  and  other  clinicians  have  never  observed 
any  bad  results  following  an  intestinal  puncture,  reports  by  T.  A. 
Hoffman,  of  Leipzig,  on  the  contrary,  indicate  that  under  certain  con- 
ditions the  procedure  may  result  in  dangerous  complications.  He 
relates  a  case  in  which,  in  spite  of  the  greatest  care,  fecal  masses 
exuded  from  the  intestine  after  it  was  punctured  with  a  very  thin 
Pravaz  needle.  Frantzel  described  one  in  which  a  large  amount  of  gas 
passed  from  the  intestine  into  the  abdominal  cavity.  The  autopsy 
also  showed  that  the  intestine  had  been  torn  at  the  point  of  punc- 
ture. Furbringer  and  also  Naunyn,  in  more  recent  times,  stated 
that  in  some  cases  they  could  demonstate  at  autopsy  the  evidence 
of  peritonitis  located  at  the  point  of  puncture.  A  very  striking  case 
indicating  the  possible  danger  of  intestinal  puncture  is  reported  by 
Korte  ("Berlin.  Klinik,"  No.  36).  In  these  cases  the  harmful  re- 
sults of  the  intestinal  puncture  were  possibly  caused  by  the  fact 
that  the  muscularis  of  the  loop  in  question  was  already  paralyzed, 
and  that  the  channels  caused  by  the  puncture  consequently  remained 
open  for  a  longer  period  of  time.  So  long  as  the  muscular  coat  of 
the  intestinal  walls  has  not  lost  its  contractility,  these  channels 
probably  close  immediately  after  the  puncture.  This  is  proved  by 
two  facts  :  (1)  If  the  intestine  of  a  person  suffering  from  ascites  is 
punctured,  no  pathological  changes  in  the  intestinal  wall  can  later 
on  be  discovered  at  the  autopsy  (Naunyn)  ;  (2)  by  the  fact  that  no 
evil  results  were  observed  in  the  numerous  intestinal  punctures  per- 
formed by  Curschmann  and  other  clinicians. 

My  first  experience  with  intestinal  puncture  occurred  in  connec- 
tion with  severe  volvulus  of  the  sigmoid  flexure  in  a  negro,  aged 
forty-two,  and  living  in  the  mountains  of  western  Maryland.  The 
usual  nonsurgical  means  of  replacing  failed.  I  had  used  y±  grain 
of  morphin  subcutaneously  with  but  transient  relief;  the  meteorism 
was  enormous.  The  only  instrument  I  had  with  me  was  a  hypo- 
dermic syringe,  with  the  needle  of  which  I  punctured  the  most  dis- 
tended loop,  after  washing  the  patient's  skin  with  soap  and  hot 
water.  Gases  escaped  in  large  quantities  ;  at  the  end  of  five  minutes 
the  intestine  had  not  yet  completely  emptied  itself.  On  the  fol- 
lowing day,  when  I  arrived  to  give  a  large  enema  of  warm  salt  water, 
every  symptom  of  obstruction  had  disappeared,  and  the  negro 
asserted  himself  to  be  well.      Since  then  I  have  been  compelled  to 
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employ  the  method  on  four  other  cases,  partly  because  other  thera- 
peutic measures  had  been  exhausted,  operation  refused,  or  because 
no  other  instrument  but  a  hypodermic  needle  was  at  hand.  Three 
of  these  four  cases  were  types  of  sigmoid  volvulus,  the  fourth  an 
ileocecal  intussusception.  I  had  every  reason  to  believe  that  the 
puncture  aided  in  restoring  the  bowel  to  its  normal  state.  Whilst 
I  am  fully  aware  of  the  dangers  of  the  procedure,  and  far  from 
advising  its  application  to  every  case,  I  can  see  no  reasonable 
objection  to  it  when  performed  by  experienced  hands  in  the  first 
stage  of  intestinal  occlusion,  before  intestinal  paralysis  has  set  in, 
and  when  peristaltic  movements  of  the  intestine  may  be  plainly 
seen  and  felt  through  the  abdominal  walls,  after  the  use  of  opium 
has  been  stopped  for  some  time.  The  nonsurgical  methods  of  re- 
placement should  be  tried  first  and  the  prospects  of  the  puncture 
as  well  as  of  the  operation  made  plain  to  the  relatives  of  the  patient. 
It  should  require  no  emphasis  to  impress  that  where  the  surgeon  is 
at  hand,  the  operation  should  be  given  the  preference. 

Gastric  Lavage. — The  washing  out  of  the  stomach,  which  was 
introduced  in  the  treatment  of  occlusion  by  Kussmaul  and  Cahn, 
has  given  good  results  in  many  cases.  Its  beneficial  effect  is  due  to 
the  fact  that  the  intestine  above  the  occlusion  is  relieved,  the  tension 
is  diminished,  and  the  terrible  choking  and  stercoraceous  vomiting 
are  prevented.  That  the  artificial  emptying  of  the  stomach  may 
cause  the  intestinal  loop  above  the  occlusion  to  be  relieved  of  its 
load  is  proved  by  the  following  observations.  Frequently  a  large 
quantity  of  fecal  matter  is  found  in  the  stomach  a  few  hours  after 
washing  out.  This  can  be  removed  by  means  of  lavage.  In 
the  suprastenotic  intestinal  loop  there  is  considerable  pressure, 
forcing  the  feculent  contents  in  the  direction  of  least  resistance 
— that  is,  toward  the  empty  stomach  and  through  the  insufficient 
pylorus.  It  is  intelligible  that  many  patients  are  greatly  relieved  by 
these  washings,  that  the  violent  peristaltic  intestinal  movements  and 
the  accompanying  paroxysmal  pains  decrease.  Many  time9  I  have 
observed  that  the  disagreeable  singultus  and  the  repulsive  sterco- 
raceous vomiting  ceased  altogether,  the  meteorism  decreased,  the 
previously  tense  abdomen  became  soft,  and  the  feeling  of  oppres- 
sion disappeared.  Although  stomach  washing  usually  has  only  a 
palliative  effect,   yet  the   possibility   is   not   excluded    that   gastric 
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lavage  may  occasionally  cause  a  cure  or  a  removal  of  the  obstruc- 
tion. 

After  the  burden  of  the  suprastenotic  intestinal  loops  and  the 
tension  of  their  walls  and  of  the  abdominal  integument  have  de- 
creased as  a  result  of  the  outflowing  of  the  contents  of  the  loops 
above  the  occlusion,  it  is  conceivable  that  the  normal  intestinal 
movements  incited  reflexly  from  the  stomach  may  cause  the  libera- 
tion of  an  incarcerated  section  of  the  intestine,  the  resolution  of  a 
fresh  intussusception,  or  the  return  of  an  intestinal  loop  twisted 
around  its  axis.  So  long  as  they  are  weighed  down  by  fermenting 
excrement  and  overdistended,  the  restitution  of  the  occlusion  to 
normal  permeability  is  not  only  impossible,  but  the  conditions  caus- 
ing the  occlusion  are  even  further  aggravated.  Experiments  carried 
out  for  the  study  of  the  mechanism  of  hernial  incarceration  argue 
for  the  correctness  of  this  assumption.  Schede's  experiment  illus- 
trating this  mechanism  was  conducted  as  follows  :  An  intestinal  loop 
with  its  mesentery  still  attached  is  drawn  through  a  moderately 
large  ring  so  as  to  cause  the  two  halves  or  pendants  (limbs)  of 
the  loop  to  hang  down  from  the  ring  suspending  them.  If  now 
a  syringe  is  fastened  into  one  of  the  two  limbs  and  water  injected 
into  it,  it  will  project  further  and  further  into  and  through  the  ring 
as  it  becomes  filled  until  so  much  mesentery  has  been  drawn  along 
that  a  wedge-like  occlusion  is  formed.  Both  pendants,  afferent  and 
efferent,  will  now  be  firmly  compressed  and  reposition  is  impossible. 
If  the  afferent  pendant  is  relieved  of  its  burden,  however,  by  letting 
out  the  water,  reposition  follows  without  difficulty,  especially  if 
slight  lateral  pressure  or  traction  is  exerted  upon  it. 

Necessity  of  Gastric  Lavage  Prior  to  Operations  for  Occlu- 
tion. — It  is  highly  advisable  to  thoroughly  rinse  out  the  stomach 
before  every  operation.  If  this  is  not  done,  stercoraceous  vomiting 
may  set  in  during  the  narcosis.  In  a  case  reported  by  von  Ziemssen, 
the  vomited  stomach  contents  entered  the  lungs  by  aspiration, 
causing  sudden  death. 

When  gastric  lavage  is  undertaken  immediately  after  the  begin- 
ning of  the  occlusion,  one  often  finds  that  the  stomach  is  already  at 
this  time  filled  with  fecal  matter.  The  rinsing  out  is  especially 
desirable  because  the  esophageal  foramen  may  be  closed  by  a  slight 
displacement  of  the  stomach,  according  to  Aufrecht,  and  thus  pre- 
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vent  stercoraceous  vomiting.  For  the  same  reason  the  washing 
out  ought  also  to  be  repeated,  even  if  the  stercoraceous  vomiting 
has  ceased  for  a  long  while.  In  the  lavage,  I  advise  using  the 
largest  sized  stomach-tube  obtainable.  It  is  a  false  impression  that 
practitioners  have  when  they  assume  that  a  small  tube  will  irritate 
the  patient  less  than  a  large  one.  The  small  tube  is  just  as  annoy- 
ing in  the  beginning,  and  will  have  to  be  tolerated  with  the  same 
initiating  discomfort  as  a  large  one.  But  on  account  of  its  small 
caliber  it  can  not  discharge  the  thick  gastric  contents,  and  will  fre- 
quently become  clogged.  First  the  stomach's  contents  must  be 
removed  by  means  of  the  tube  ;  to  start  with,  a  small  quantity  of 
water,  not  more  than  a  pint,  may  be  poured  in.  Secondly,  the 
stomach  is  to  be  thoroughly  washed  with  large  quantities  of  luke- 
warm water.  If  the  contents  are  feculent,  disinfectants  may  be  put 
into  the  water,  such  as  salicylic  acid,  boric  acid,  thymol,  etc. 

Duodenal  Intubation  for  Determining  the  Permeability. — By  a 
method  originally  devised  and  published  by  myself  ("  Versuche  iiber 
Intubation  des  Duodenum,"  "Arch.  f.  Verdauungs-Krankheiten," 
Bd.  ii,  S.  85)  it  is  possible  to  pass  a  hollow  rubber  tube  into  the 
small  intestine.  In  eight  cases  of  intestinal  obstruction  I  have 
assured  myself  of  the  permeability  of  the  duodenum  and  ileum  in 
this  manner.  F.  Kuhn  has  suggested  another  method  directed 
to  the  same  purpose  ("Sondirumgen  am  Magen,  Pylorus,  und 
Diinndarm  des  Menschen,"  "Arch.  f.  Verdauungs-Krankheiten," 
Bd.  in,  S.  19).  Neither  of  these  procedures  can  be  unreservedly 
advised  in  all  cases.  In  suspected  neoplasms,  for  instance,  with 
their  well-known  tendency  to  ulcerate  in  the  intestine,  I  would  be 
loath  to  make  use  of  them.  In  the  cases  in  which  I  did  make  use 
of  them,  however,  it  was  a  great  comfort  to  find  out  and  rest 
assured  that  there  was  no  stenosis  and  only  a  severe  coprostasis 
in  six  out  of  the  eight  cases.  The  greater  the  extent  of  the 
large  and  small  intestine  which  we  can  exclude  from  the  condi- 
tion of  stenosis  by  colon  and  duodenal  intubation,  the  more  favora- 
ble the  prognosis.  Above  all  things,  the  limit  of  doubtful  regions 
in  the  intestine  which  might  be  occluded  is  narrowed.  If,  for 
instance,  the  physician  is  able  to  pass  a  flexible  tube  through  the 
entire  colon  to  the  ileocecal  valve,  and  thus  convince  himself  that 
the  large  intestine  is  open  throughout,  and  at  another  occasion  pass 
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a  tube  of  2  meters'  length  through  the  duodenum  and  jejunum  into 
the  ileum,  any  possible  stenosis  must  be  in  the  lower  ileum.  In 
the  presence  of  a  number  of  physicians  I  have  repeatedly  passed 
tubes  of  3  to  4  meters'  length  through  the  coils  of  the  small 
intestine,  so  that  the  metal  spiral  (which  is  so  constructed  in  the 
Kuhn  tube  as  to  be  as  flexible  as  rubber)  could  be  felt  in  the 
inguinal  region.  The  ileum  is  too  long  to  intubate  it  entirely  with 
a  tube  only  3  meters  long,  but  I  find  that  it  is  possible  to  get  past 
even  the  ileocecal  valve  and  enter  the  ileum  from  below.  For  this 
work  thick-walled  Langdon  tubes  are  to  be  preferred  to  the  tubes 
of  Kuhn,  which  contain  a  metallic  spiral,  because  the  Langdon 
tubes  are  more  elastic  and  yielding,  and  not  so  heavy.  In  my 
work  on  "Diseases  of  the  Stomach"  I  have  given  evidence  that  it 
is  quite  practicable  to  wash  out  the  duodenum  by  this  method. 
Professor  Fleischer  (/.  c,  "Krankheiten  des  Darms")  expressed  the 
hope  that  a  method  of  intubation  might  be  invented  and  utilized 
for  relieving  the  suprastenotic  loops  of  fermenting  semifluid  fecal 
masses,  and  for  removing  the  gases  and  disinfecting  these  in- 
testinal loops  by  harmless  antiseptic  solutions — weak  solutions  of 
boric  acid  or  thymol,  for  example.  In  three  cases  of  obstruction 
I  attempted  to  carry  out  this  suggestion.  Whilst  it  is  trying  on  the 
patient,  it  is  not  nearly  so  exhausting  as  the  terrible  vomiting  and 
singultus  that  call  peremptorily  for  gastric  lavage.  The  internal 
lavage  is  justifiable  only  when  the  heart  action  is  normal  and  the 
blood  count  shows  a  normal  number  of  leukocytes.  It  is  executed 
by  steps ;  first,  gastric  lavage,  then  ten  minutes'  rest,  then  duodenal 
lavage,  thereupon  jejunal  lavage;  when  the  tube  is  in  the  intestine 
only  one  pint  of  water  can  be  allowed  to  flow  in  at  a  time,  and 
must  be  immediately  siphoned  back.  This  is  repeated  several 
times  until  the  water  comes  back  quite  clear.  Then  the  tube  is 
pushed  in  10  inches  further,  and  the  same  procedure  gone  through. 
By  careful  studies  on  cadavers  I  have  learned  that  it  is  rarely 
possible  to  wash  out  more  than  10  inches  of  the  bowel  at  one  time. 
The  effects  on  the  vomiting  and  symptoms  of  autointoxication  have 
been  very  gratifying  in  the  three  cases  in  which  I  executed  this 
method.  Still,  it  must  not  be  understood  that  I  recommend  it  in 
all  cases  of  occlusion  as  a  method  that  can  be  relied  upon  as  safely 
as  gastric  lavage.      In  the  original  article  ("Arch.  f.  Verdaunngs- 
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Krankheiten,"  Bd.  n,  /.  c.)  I  have  given  the  criticism  of  my  own 
method,  for  like  all  new  means  of  treatment,  it  must  not  be  recom- 
mended for  general  practice  until  thoroughly  tried  in  the  hospital 
by  other  clinicians. 

Massage  and  electricity  have  a  very  limited  application  in  the 
treatment  of  occlusion  even  when  used  in  paralytic  intestinal  occlu- 
sion due  to  coprostasis ;  and  in  obturations  of  the  small  intestine 
caused  by  gall-stones  and  foreign  bodies,  these  means  have  proved 
of 'little  utility  in  my  experience.  If  the  obturating  body  should  be 
pointed,  angular,  or  sharp  edged,  and  there  is  no  means  of  telling 
whether  it  is  or  not,  great  harm  may  be  done  in  massage.  Elec- 
tricity and  massage  are  also  excluded  if  it  can  be  proved  that 
lesions,  ulcers,  malignant  neoplasm,  intestinal  hernia,  hemorrhages, 
peritonitic  irritation,  and  peritonitis  itself  exist.  Martin,  it  is  true, 
has  reported  a  case  in  which  an  obturating  gall-stone  was  carried 
from  the  small  intestine  into  the  large  one  by  means  of  massage, 
thus  removing  the  occlusion.  But  that  was  a  rare  bit  of  good  for- 
tune, and  it  may  become  dangerous  unless  very  delicately  carried  out. 

The  electrical  treatment,  which  requires  fairly  strong  faradic  or 
galvanic  currents,  is  best  carried  on  if  one  electrode  is  inserted  in 
the  rectum.  The  faradic  current  is  given  as  strong  as  can  be  com- 
fortably tolerated,  the  galvanic  current  in  the  strength  of  25  to  35 
milliamperes.  If  it  is  to  be  of  any  use  in  paralytic  intestinal  occlu- 
sion, it  must  be  repeated  several  times  daily,  and  must  continue  for 
fifteen  to  twenty  minutes. 

Abstinence  from  Food  and  Drink. — If  an  intestinal  occlusion 
really  exists,  the  introduction  of  food  and  drink  must  be  absolutely 
prohibited,  especially  at  the  onset  of  the  case  (Curschma-nn,  Ewald, 
Gottdammer,  Nothnagel).  At  most,  only  small  amounts  (teaspoon- 
fuls)  of  iced  milk  and  cold  tea  may  be  given  in  order  to  alleviate 
the  annoying  dryness  of  the  mouth  and  throat.  If  the  patient  is 
weak,  small  amounts  of  champagne  and  a  mixture  of.  crushed  ice 
and  brandy  may  be  allowed. 

Personally  I  favor  total  abstinence  from  food  in  occlusion  of  the 
small  intestine  only,  because  any  ingestion  of  food  in  these  cases 
means  a  new  burdening  of  the  muscularis.  But  in  occlusions  of  the 
large  intestine  vomiting  occurs  more  rarely,  and  when  it  does  occur 
it  is  not  as  severe  as  in  occlusions  higher  up.     Boas  does  not  con- 
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sider  it  proved  that  the  motor  paralysis  and  loss  of  resorptive  power 
above  the  occlusion  occur  in  the  colon,  but  only  in  the  small  intes- 
tine. He  calls  this  assumption  "  a  hypothesis  proved  by  no  sure 
experiment"  (/.  c,  p.  453).  Whilst  I  agree  with  him  in  the 
"rationale"  of  allowing  amounts  of  food  to  sufferers  afflicted  with 
stenoses  of  the  colon,  such  as  milk,  beef  jellies,  somatose,  and 
nutrose, — as  every  calorie  absorbed  must  be  considered  a  valuable 
gain, — I  do  not  consider  the  loss  of  motor  and  absorptive  power  in 
the  suprastenotic  loops  of  the  colon  a  hypothesis,  for  I  have  become 
convinced  of  the  existence  of  muscular  paralysis  of  the  suprasten- 
otic portion  in  occlusions  of  the  colon,  and  with  the  development 
of  intestinal  paresis  the  resorptive  power  is  lost  also. 

If  food  or  drink  be  given  in  larger  amounts  during  the  first  few 
days,  it  is  either  vomited  or  the  intestine  is  further  burdened  with 
the  (solid)  food,  which  is  usually  not  digested  nor  absorbed  in  the 
stomach,  and  which  thus  furnishes  the  material  for  generating  more 
gas  in  the  intestines.  The  thirst  is  best  relieved  by  enemata  of 
lukewarm  normal  salt  solution  (100  to  200  c.c).  These  enemata 
are  usually  completely  retained  and  quickly  absorbed,  especially  if 
opium  suppositories  have  been  used.  If  the  blood  has  suffered 
great  water  impoverishment  (anuria,  crural  cramps),  and  if  enemata 
are  not  retained,  subcutaneous  infusions  of  a  physiological  solution 
of  salt  (0.6  per  cent.)  are  recommended.  Since  the  general  nutrition 
usually  suffers  very  soon  in  high  intestinal  occlusion,  nutritive 
enemata — milk  and  eggs  (Ewald),  meat  extracts  with  bouillon, 
albumoses  or  peptones — are  to  be  administered.  In  case  of  a  weak 
heart  or  collapse,  strong  wine  or  cognac  may  be  added. 

The  patients,  naturally,  must  lie  in  bed  on  their  backs  during 
the  entire  course  of  the  disease.  Great  bodily  exertions  are  to  be 
avoided,  and  fecal  as  well  as  urinary  evacuations  must  also  take 
place  in  this  dorsal  position.  If  pains  occur  during  urination,  the 
urine  is  to  be  removed  by  means  of  a  catheter,  if  this  is  possible. 

The  Use  of  Metallic  Mercury  in  Intestinal  Occlusions. — 
The  internal  administration  of  metallic  mercury  was  formerly  the 
last  resort  of  the  older  physicians,  and  was  used  when  all  other 
means  had  failed.  If  the  observations  of  these  clinicians  are  reliable, 
it  sometimes  seems  to  have  had  a  good  effect.  The  assumption  in 
former  times  was  that  its  effect  was  due  to  its  weight,  by  which  it 
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might,  for  instance,  liberate  an  incarcerated  intestinal  loop.  At 
present  we  know  that  this  idea  is  wrong,  and  that  mercury  may  do 
more  harm  than  good  when  it  arrives  at  an  occluded  place  in  acute 
intestinal  occlusion,  such  as  acute  incarcerations,  kinkings,  and  intus- 
susceptions. When  it  was  given  in  cases  where  the  occlusion  was 
the  result  of  a  coprostasis  combined  with  a  paralysis  of  the  muscularis, 
after  all  other  means  had  been  tried  in  vain,  it  was  assumed  that  it 
thoroughly  penetrated  the  accumulated  feces,  and  thus  loosened 
them  sufficiently  to  permit  of  their  onward  progress.  This  is  hypo- 
thetical, and  there  are  no  well-founded  reasons  to  justify  the  therapic 
use  of  metallic  mercury  for  obstruction. 

After  this  more  general  consideration  of  the  occlusions  we  will 
proceed  to  a  special  consideration  of  each  individual  type. 


STRANGULATION  AND  INTERNAL  HERNIAFORM  INCAR- 
CERATION OF  THE  INTESTINE. 
Not  so  very  long  ago,  during  the  first  half  of  the  nineteenth  cen- 
tury, all  forms  of  impermeability  of  the  intestine  were  classed  under 
the  collective  name  of  "  ileus."  This  designation  comprised  diseases 
of  the  most  varied  anatomical  character.  Even  peritonitis,  appendi- 
citis, and  perityphlitis  were  included  under  it.  We  owe  our  modern 
insight  and  more  scientific  knowledge  of  the  various  forms  of  intes- 
tinal occlusion  to  the  development  in  two  medical  sciences.  First 
the  rise  of  pathological  anatomy,  and  secondly,  the  perfection  of 
abdominal  surgery,  particularly  to  the  improvement  of  surgical 
technic,  since  and  during  the  era  of  antisepsis  and  asepsis.  The 
first  step  was  the  exclusion  of  diseases  of  an  inflammatory  nature, 
such  as  appendicitis,  peritonitis,  and  perityphlitis  ;  then  pathologists 
and  clinicians  began  to  make  distinctions  between  coprostasis  and 
impermeability.  The  latter  was  separated  into  a  number  of  condi- 
tions based  upon  the  anatomical  changes  found  to  be  the  underlying 
causes.  Thus  authors  began  to  distinguish  between  a  strangulation 
by  peritoneal  bands  and  an  axial  twist  or  volvulus,  and  between 
occlusions  due  to  a  neoplasm  and  those  due  to  a  cicatricial  stricture. 
Even  at  the  present  day,  I  regret  to  say,  Wahl's  requirements  that 
an  anatomical  diagnosis  of  the  kind,  nature,  and  seat  of  the  occlu- 
sion should  be  made,  above  all  things,  before  the  knife  is  taken  in 
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hand,  is  not  always  fulfilled.  Unfortunately,  the  surgeons  must 
frequently  operate  with  no  other  diagnosis  than  that  of  intestinal 
obstruction,  with  no  intimation  whatever  of  the  anatomical  founda- 
tion of  this  impermeability.  The  development  of  clinical  diagnosis 
has  not  kept  pace  with  the  progress  in  pathological  anatomy  and 
surgical  technic  with  regard  to  intestinal  occlusions.  In  this  con- 
nection I  must  confess,  much  to  my  regret,  that  it  has  been  my 
experience  that  unsuccessful  operations  for  occlusion  are  only  ex- 
ceptionally attributable  to  the  surgeon  (defective  technic,  infection, 
long  duration  of  the  operation,  inexperienced  assistants,  etc.).  In  the 
greater  majority  of  cases  of  fatal  results  which  I  have  had  oppor- 
tunity* to  study  they  were  due  to  error  in  diagnosis  by  the  clinician 
who  had  charge  of  the  case  before  the  surgeon,  or,  what  is  more 
often  the  case,  to  unjustifiable  delay  before  the  patient  was  trans- 
ferred to  the  surgeon  for  operation.  I  shall  return  to  a  considera- 
tion of  this  subject  under  the  heading  of  treatment. 

In  this  chapter  I   shall   consider  the  pathology,  clinical  history, 
and  diagnosis  of 

1.  Strangulation  and  incarceration  by  peritonitic  bands  or  adhe- 
sions. 

2.  Strangulation  and  incarceration  by  omphalomesenteric  (vitel- 
line) remains  (Meckel's  diverticula). 

3.  Strangulation  and  incarceration  by  mesenteric  and  omental  slits. 

4.  Strangulation  and  incarceration  by  internal  hernias  into  peri- 
toneal pouches  and  openings. 

There  is  no  essential  difference  in  the  character  of  the  symptoms 
which  arise  from  these  causes  of  obstruction.  The  mechanism 
which  produces  the  intestinal  occlusion  in  all  of  these  cases  corre- 
sponds exactly  to  that  which  produces  the  incarceration  of  so-called 
external  hernia.  These  occlusions  almost  always  involve  the  small 
intestine  and  only  extremely  rarely  the  colon.  The  pathogenesis, 
symptomatology,  prognosis,  and  treatment  are  practically  the  same  for 
all  these  anatomical  types.  The  classification  which  I  have  given  is 
original  with  Leichtenstern  ( von  Ziemssen's  "  Handb.  der  spec.  Pathol. 
u.  Ther.,"  1876,  Bd.  vn,  2,  S.  528),  and  has  been  adopted  by  Treves 
("Intestinal  Obstruction,  Pathology,  Diagnosis,  and  Treatment"), 
Xothnagel  (/.  c),  and  more  especially  in  a  very  clear-cut  monograph 
by  R.  H.  Fitz  ("  Trans.  Congress  Amer.  Physicians  and  Surgeons," 
11— 14 
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vol.  i,  1888).  The  statistics  given  in  the  paper  by  Professor  Fitz 
merit  especial  appreciation  because  they  have  been  submitted  to  the 
severest  criticism,  with  the  result  of  the  exclusion  of  a  large  number 
of  doubtful  cases.  They  were  collected  from  English,  French,  and 
German  literature,  between  1880  and  1888.  The  comparative  fre- 
quency of  strangulations  in  contrast  to  other  forms  of  obstruction 
is  given  in  his  first  table  as  follows ;  the  entire  number  is  295  cases 
of  acute  intestinal  obstruction  : 

Cases.  Per  Cent. 

Strangulation, 101  34 

Intussusception, 93  32 

Abnormal  contents, 4  [  15 

Twists  and  knots, 42  14 

Strictures  and  tumors,      15  5 

295  100 

A  comparison  of  these  figures  with  a  larger  number  in  the  collec- 
tion of  Duchaussoy,  Brinton,  and  Leichtenstern  follows  : 

PERCENTAGE  OF  RELATIVE  FREQUENCY  OF  THE  MORE  PROMINENT 

CAUSES  OF  ACUTE  INTESTINAL  OBSTRUCTION. 

Number  of  Cases      Strangu-         Intussus-        Twists  and 
Included.  lation.  ception.  Knots. 

Duchaussoy, 347  54  39  6 

Brinton, 481  33  54  IO 

Leichtenstern, 11 34  35  39  6 

The  immediate  anatomical  causes  of  the  101  cases  of  strangula- 
tion are  as  follows,  the  numbers  being  regarded  as  equivalent  to 
percentages  : 

Cases. 

Adhesions, 63 

Vitelline  remains, 21 

Adherent  appendix, 6 

Mesenteric  and  omental  slits, 6 

Peritoneal  pouches  and  openings, 3 

Adherent  tube, I 

Pedunculate  tumor, 1 

101 

Thus  84  per  cent,  were  due  to  bands  and  cords  in  the  restricted 
sense. 

Age. 

Strangulation  in  early  youth,  according  to  the  table  of  Fitz,  was 
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comparatively  rare.  At  least  40  per  cent,  of  his  cases  occurred 
between  the  ages  of  fifteen  and  thirty ;  and  adhesions  were  the 
cause  more  than  twice  as  frequently  as  vitelline  remains.  After  the 
age  of  thirty,  adhesive  bands  were  found  to  be  the  usual  cause. 

Sex. 

According  to  the  figures  of  this  clinician,  70  per  cent,  of  the  cases 
of  obstruction  from  strangulation  occurred  among  males.  Further, 
nearly  all  the  cases  of  obstruction  from  vitelline  remains,  adherent 
appendices,  and  mesenteric  and  omental  slits  were  found  among 
men.  The  percentage  of  bands  of  intestinal  origin  and  those  of 
pelvic  origin  was  about  equal  in  both  sexes. 

I.   Strangulation  and   Incarceration  by  Peritonitic  Bands  or 

Adhesions. 

Bands  and  cords  resulting  from  pre-existing  peritonitis  are  first 
in  numerical  importance  as  a  cause  of  strangulation  and  incarcera- 
tion.    These   bands  are  chiefly  of  two  varieties  : 

First,  isolated  peritonitic  adhesions  of  a  round  or  ribbon-like  shape, 
varying  from  the  size  of  a  string  to  that  of  the  index-finger  (I  have 
seen  them  2  inches  broad  between  the  colon  and  stomach).  In  length 
they  are  also  very  variable.  They  may  be  so  short  that  they  bring 
two  different  parts  of  the  intestine,  or  two  different  organs,  in  juxta- 
position ;  then,  again,  I  have  observed  them  18  inches  (46  cm.) 
long,  extending  from  the  pylorus  to  the  left  inguinal  canal.  They 
may  occur  singly  or  a  number  of  them  at  the  same  time.  Treves 
{/.  c.)  has  stated  that  there  is  no  conceivable  combination  of  various 
localities  in  the  abdomen,  but  that  the  actual  anatomical  demonstra- 
tion of  such  adhesions  had  really  occurred.  In  the  accompanying 
illustration  (Plate  6,  p.  213)  I  present  a  case  which  occurred  at  my 
own  clinic.  The  small  intestine  is  dissected  away  ;  only  the  mes- 
entery remains.  It  was  impossible  to  demonstrate  the  adhesion 
between  the  colon  and  the  abdominal  wall  and  between  the  colon 
and  the  sigmoid  flexure  writh  the  small  intestine  remaining  in  situ. 
There  were  several  adhesions  between  the  individual  loops  of  the 
small  intestine,  and  between  the  small  intestine  and  omentum.  Those 
plainly  visible  in  the  illustration  are  adhesions  of  the  stomach  to  the 
liver  and  gall-bladder  (<z3),  of  the  stomach  to  the  transverse  colon 
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(rt4),  of  the  hepatic  flexure  to  the  abdominal  wall  (a1),  of  the  trans- 
verse colon  to  the  descending  colon  {a5),  of  the  descending  colon  to 
the  abdominal  wall  («6),  and  of  the  hepatic  flexure  to  the  liver  (a2). 
The  other  possible  adhesions  that  have  been  observed  are  as  follows  : 
Adhesion  of  the  cecum  with  a  loop  of  the  small  intestine  in  the  right 
hypochondriac  region,  of  the  cecum  with  the  sigmoid  flexure,  of  the 
cecum  with  the  abdominal  wall,  adhesions  between  the  intestine  and 
mesentery,  between  mesentery  and  mesentery,  between  individual 
loops  of  the  small  intestine,  between  the  intestine  and  the  uterus, 
ovaries,  bladder;  adhesions  between  any  of  the  female  generative 
organs  and  the  parietal  peritoneum  of  the  pelvis  ;  adhesions  be- 
tween the  limbs  or  ring  of  an  external  hernia  on  the  one  hand,  and 
the  mesentery,  intestine,  and  parietal  peritoneum  on  the  other  hand. 

Secondly,  omental  or  mesenteric  bands.  These  owe  their  origin  to 
peritonitis,  issuing  either  from  the  uterus  and  its  adnexa,  the  ap- 
pendix, or  the  biliary  apparatus.  They  are  most  frequently  the 
result  of  tuberculous  peritonitis,  however.  The  entire  mesentery 
may  retract,  drawing  some  of  the  intestinal  loops  posteriorly  as  far 
as  the  vertebral  column.  Mesenteric  bands  are  usually  thicker  and 
longer  than  the  isolated  peritonitic  bands.  They  are  more  fre- 
quently of  a  round  shape,  and  may  occur  singly  or  in  multiples. 
The  entire  omentum  may  be  adherent  and  form  one  solid  conglom- 
eration, attached  to  the  abdominal  wall,  intestine,  or  a  pelvic  organ  ; 
the  base  of  this  conglomerate  spreads  out  toward  the  transverse 
colon.  Mesenteric  as  well  as  isolated  peritonitic  adhesions  may 
give  rise  to  two  different  incarcerations  or  strangulations  in  different 
parts  of  the  abdominal  cavity. 

There  are  in  the  peritoneal  cavity  a  number  of  freely  movable 
structures — for  instance,  the  vermiform  process,  the  Fallopian  tubes, 
Meckles'  diverticula  or  omphalomesenteric  remains,  and  epiploic 
growths  which  are  pouch-like  fatty  projections  of  the  peritoneum  of 
the  large  intestine,  usually  spoken  of  as  appendices  cpiploiccE.  Any 
of  these  structures  may  be  so  fixed  that  its  free  end  becomes  ad- 
herent to  the  mesenteiy,  intestine,  or  abdominal  wall.  It  has  been 
observed  that  the  vermiform  appendix  was  attached  to  the  mesentery 
of  the  ileum  or  cecum  in  such  a  way  as  to  form  a  tight  string  with 
two  firm  points  of  insertion.  The  diverticula  of  Meckel  are  fre- 
quently found  attached  to  the  inner  side  of  the  navel  by  persistent 


Plate  6. 


Adhesions  of  Ascending,  Transverse,  and  Descending  Colon  to  Abdominal 
Wall  and  Other  Organs. 
Stomach.  L.  Liver.  B.  Gall-bladder.  C,  C,  C.  Colon.  Adhesions  of  stomach  to  liver  and 
gall-bladder  (a3)  and  transverse  colon  (a4).  Adhesions  of  hepatic  flexure  of  colon  to  abdom- 
inal wall  (a1,  a1).  Adhesions  of  transverse  colon  to  descending  colon  (a5,  a6)  and  of  descend- 
ing colon  to  abdominal  wall  (a6).  Adhesion  of  hepatic  flexure  to  liver  (a2).  The  small 
intestine  has  been  dissected  away,  only  the  mesentery  remaining.  The  end  of  the  ileum  is 
visible  in  the  lower  left-hand  corner. — {From  Author's  Clinic.) 
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omphalomesenteric  vessels,  thus  forming  another  arch  under  which 
the  intestine  may  become  incarcerated.  Whenever  a  band  or  an 
arch  of  new-formed  tissue  is  developed  by  the  fixation  of  one  of 
these  free  structures  in  the  method  described,  it  constitutes  a  ridge 
under  or  over  which  a  strangulation  or  incarceration  may  occur. 

There  are  four  different  ways  in  which  incarcerations  and  strangu- 
lations may  develop  :  (i)  Under  a  band;  (2)  over  a  band  ;  (3)  by 
loop  or  knot  development  of  the  band  or  string  itself,  catching  the 
intestine,  as  it  were,  in  a  noose  or  lasso  ;  (4)  kinking  or  sharp  bend 
produced  by  traction. 

1 .  Incarceration  wider  a  band,  bridge,  or  arch  or  a  peritonitic  ad- 
hesion. This  occurs  usually  when  the  band  is  short  and  very  tight, 
and  is  capable  of  grasping  the  caught  intestine  in  such  a  manner  as  to 
compress  it  against  a  relatively  hard  basis.  The  band  in  such  cases 
rarely  exceeds  two  inches  in  length,  and  the  width  of  the  arch  incar- 
cerating the  intestine  is  rarely  greater  than  to  admit  the  passage  of 
three  fingers.  The  basis  against  which  the  strangulated  bowel  is 
pressed  is  formed  by  the  wall  of  the  pelvis,  the  right  iliac  fossa,  hard 
masses  of  conglomerates  and  adhesions  formed  in  the  mesentery, 
enlarged  tuberculous  glands  or  other  neoplasms,  or  the  uterus. 

2.  Incarceration  over  a  band  is  compared  by  Treves  to  the 
obturation  produced  in  a  thin  rubber  tube  filled  with  water  when  it 
is  laid  over  a  tightly  drawn  string.  Naturally,  at  the  point  where 
the  rubber  tube  rests  on  the  string,  its  lumen  will  be  completely 
obliterated.  It  is  conceivable  that  an  analogous  condition  occurs 
when  a  long  filled  intestinal  loop  lies  over  a  tightly  drawn  adhesion. 

3.  In  contrast  to  the  short  and  tough  nature  of  the  bands  just 
described,  those  which  strangulate  the  bowel  by  the  formation  of 
loops  or  knots  in  the  bands  themselves  are  very  long,  loose,  and 
relaxed.  Accordingly  they  are  naturally  found  to  be  developed 
from  the  omentum,  and  known  as  omental  pseudo-ligaments. 
Leichtenstern  (/.  c.)  has  pointed  out  that  the  intestinal  loops  which 
are  caught  in  these  nooses  frequently  present  certain  preformed  pecu- 
liarities. The  two  basic  or  fulcrate  points  of  the  intestinal  loop,  cor- 
responding to  the  free  ends  of  a  horseshoe,  are  very  closely  approxi- 
mated, so  that  it  separates  and  projects  from  adjacent  loops  like  a 
pedunculated  neoplasm.  It  is  this  projection  beyond  the  other 
intestine  that  brings  the  eccentric  loop  into  trouble.     The  noose  in 
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the  relaxed  omental  pseudo-ligament,  when  once  accidentally  pushed 
over  it  during  the  course  of  the  manifold  intestinal  peristalsis,  lassoes 
it  and  the  strangulation  becomes  complete.  The  strangulation 
may  be  a  simple  constriction,  or  a  genuine  knot  may  develop. 
Leichtenstern  and  Treves  both  describe  the  strangulation  under  a 
band  as  being  much  more  frequent  than  the  knot  or  loop  formation 
in  the  band.  According  to  Treves,  the  proportion  is  6  of  the 
former  to  I  of  the  latter.  According  to  Leichtenstern,  who  had 
a  larger  number  of  cases,  there  are  62  of  the  former  to  27  of  the 
latter.  This  loop  or  knot  formation  in  the  constricting  band  itself 
must  not  be  confounded  with  axial  twists  and  knot  formation 
occurring  in  the  intestine.  Loops  or  knots  in  the  bands  themselves, 
inasmuch  as  they  require  a  great  length  of  the  string,  occur  almost 
exclusively  in  the  greater  peritoneal  cavity,  and  they  may  strangu- 
late entire  convolutions  of  the  intestine  ;  whilst  on  the  other  hand 
incarceration  under  the  arch  of  a  short  band,  whilst  it  does  occur  in 
the  greater  peritoneal  cavity,  is  much  more  frequent  in  the  pelvis, 
and  because  of  the  shortness  of  the  band  it  can  only  incarcerate 
short  intestinal  loops. 

4.  Sharp  bends  or  kinks  produced  by  tractions  upon  adhesions. 
Incarceration  of  the  intestine  of  this  type  occurs  when  one  end  of  the 
adhesion  is  attached  to  an  organ  which  undergoes  sudden  change  of 
position  or  form.  It  is  claimed  to  have  been  observed  after  evacua- 
tion of  an  ovarian  cyst  by  puncture,  and  after  evacuation  of  the  uterus. 

II.   Strangulation  and   Incarceration  by   Omphalomesenteric 

(Vitelline)  Remains  (Meckel's  Diverticula). 

The  diverticula  of  Meckel  may  occur  in  two  forms  :  first,  those 
with  a  freely  floating  end,  only  attached  at  the  intestine  ;  secondly, 
those  with  a  double  insertion,  one  from  the  intestine,  with  which  it 
communicates,  and  the  other  attached  to  the  umbilicus,  or  to  the 
abdominal  wall  above  the  umbilicus.  When  it  is  attached  to  the 
umbilicus,  incarcerations  underneath  it  can  not  readily  occur ;  but 
there  is  another  type  of  insertion  of  the  free  end, — that  by  periton- 
ize adhesions, — which  may  attach  it  at  a  variety  of  points,  most 
frequently  on  the  mesentery.  According  to  Fitz,  the  possibility  of 
the  presence  of  the  vitelline  duct  at  the  upper  part  of  the  aliment- 
ary canal   must  be   admitted  as   a   cause  of  diverticula.      Meckel 
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states  that  Lobstein  and  Wrisberg  observed  a  connection  of  the 
vitelline  duct  with  the  duodenum  ("Beitr.  z.  vergleich.  Anat,"  1808, 
I,  S.  92).  In  his  comprehensive  paper  on  persistent  omphalomesen- 
teric remains,  Fitz  refers  to  other  similar  cases  ("Amer.  Jour,  of  the 
Med.  Sci.,"  vol.  lxxxviii,  p.  32),  so  that  one  may  expect  such 
abnormalities  almost  at  any  part  of  the  intestine.  These  diverticu- 
lar strings  may  lead  to  incarcerations  similar  to  the  peritoneal 
pseudo-ligaments,  which  have  been  described  in  the  preceding. 
The  strangulation  may  occur  either  under  the  arch  of  the  tightened 
diverticulum,  over  the  strings  by  traction  or  kinking,  or  by  the 
formation  of  loops  and  knots  in  the  diverticulum.  The  accompany- 
ing illustration  represents  a  very  long  diverticulum  which  has  at  its 
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free  end  a  bulb-like  swelling  or  ampulla.  When  this  ampulla  is 
filled,  it  may  (by  aid  of  gravity  and  the  peristaltic  movements  of  the 
intestine)  form  a  ring  into  which  an  intestinal  loop  may  happen  to 
push  itself.  In  its  efforts  to  push  further  or  to  retract,  the  noose 
formed  by  the  elongated  diverticulum  tightens.  A  very  much 
elongated  appendix  has  in  very  rare  cases  been  known  to  act  in  the 
same  way. 

III.     Strangulation    and    Incarceration    by    Mesenteric    and 
Omental  Slits. 

This  is  a  very  rare  cause  of  strangulation  and  incarceration.  In 
Fitz's  table  of  101  cases,  only  6  of  this  type  are  recorded.  They 
are  therefore  more  of  a  pathologic-anatomical  than  of  a  clinical 
interest.  The  slits  may  be  congenital  or  acquired  by  trauma,  and  are 
usually  found  in  the  omentum  of  the  lower  portion  of  the  ileum. 
Sometimes   slits    occur   in   broad   peritonitic   pseudo-ligaments,    or 
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crevices  are  formed  between  the  pseudo -ligament  and  a  normal  fold 
of  the  peritoneum, — as,  for  instance,  the  broad  ligament  of  the  uterus, 
— and  into  these  slits  and  crevices  intestinal  loops  may  be  taken  up 
and  incarcerated. 

Incarceration  in  Holes,  Rings,  or  Crevices  Caused  by  Adhe- 
sion of  Abdominal  or  Pelvic  Organs. — These  are  pathological 
curiosities  ;  similarly  the  incarcerations  which  occur  into  tears  or 
ruptures  in  the  bladder  or  uterus,  into  a  slit  of  the  suspensory  liga- 
ment of  the  liver,  etc.  To  diagnose  the  nature  of  such  strangula- 
tions and  incarcerations  as  described  in  this  paragraph  is  manifestly 
impossible,  except  perhaps  that  protruding  through  the  uterus. 

IV.    Strangulation    and    Incarceration    of    Internal    Hernias 

into  Peritoneal  Pouches  and  Openings. 

Internal  hernias  are  those  which  are  entirely  located  in  the  peri- 
toneal or  thoracic  cavity.  They  extend  subperitoneally  or  retro- 
peritoneally  into  the  abdominal  cavity,  without  even  tending  to 
protrude  outwardly.  These  hernias  extend  into  preformed  folds  and 
recesses  of  the  peritoneum,  into  crevices  of  the  omentum,  and 
rarely  through  the  diaphragm.  It  is  a  well-known  fact  that  exter- 
nal hernias — for  instance,  an  inguinal  or  a  crural  hernia — may 
become  incarcerated  without  showing  any  swelling  or  tumor  exter- 
nally ;  that  is,  the  condition  runs  its  course  like  an  incarceration 
of  an  internal  hernia.  This  has  occurred  in  my  experience  with 
a  hernia  of  the  linea  alba.  In  special  works  on  this  subject  cases 
of  this  kind  have  been  described  where  obturator,  ischiatic,  vaginal, 
rectal,  lumbar,  perineal,  abdominal,  or  intercostal  hernias  have 
become  incarcerated,  showing  no  external  manifestation  of  tumor. 
Hernias  have  developed  between  the  muscles  and  fascia  of  the 
abdominal  wall,  either  independently  or  together  with  a  manifest 
inguinal  or  femoral  hernia,  the  one  in  the  interstitial  hernial  sac 
remaining  hidden.  It  has  occurred  that  operations  have  been 
undertaken  for  evident  symptoms  of  incarceration  ;  an  inguinal 
hernia,  for  instance,  was  operated  and  replaced  ;  nevertheless  the 
symptoms  of  incarceration  continued,  and  later  on  an  interstitial 
hernial  pocket  was  found  in  the  abdominal  wall,  either  at  the  second 
operation  or  at  the  necropsy.  The  better  known  internal  hernias 
are  the  following  : 
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1.  Duodenojejunal  or  Treitz  hernia.  About  70  of  this  type  have 
been  reported,  several  of  which  were  incarcerated.  It  is  the  most 
frequent  type  of  internal  hernia.  Treves  found  the  duodenojejunal 
fossa  48  times  in  100  cadavers.  If  this  fossa  is  deepened  and  the 
bowel  enters,  the  upper  jejunum  is  admitted  first  and  may  drag  the 
entire  ileum  after  it.  In  extensive  cases  only  the  stomach  and 
colon  remained  outside.  Strange  to  say,  many  cases  presented  no 
symptoms,  and  were  only  discovered  accidentally  at  the  autopsy. 
Where  incarceration  occurs  a  cyst-like  tumor  can  be  palpated' to 
the  left  of  the  umbilicus,  and  the  region  of  the  ascending  colon  is 
sunken  in.  In  my  opinion  a  Treitz  hernia  can  not  be  diagnosed,  as 
such,  by  clinical  methods,  not  even  if  it  is  incarcerated. 

2.  Omental  hernia.  Six  incarcerations  of  the  small  intestine  and 
two  incarcerations  of  the  large  intestine  have  occurred  through  the 
foramen  of  Winslow.  When  the  hernia  is  not  incarcerated  it  may 
run  its  course  without  symptoms.  In  a  case  operated  on  by  Treves, 
the  cecum,  ascending  colon,  and  a  part  of  the  ileum  were  incarcer- 
ated in  this  form  of  hernial  sac.  They  could  not  be  reduced  at  the 
laparotomy,  and  even  at  the  necropsy  the  reduction  was  only  pos- 
sible after  severing  the  hepatic  artery,  portal  vein,  and  common 
gall-duct. 

3.  Retrocecal  hernia,  or  Rieux  hernia.  Under  this  type  various 
forms  have  been  described,  the  best  known  of  which  is  the  ileo-ap- 
pendicular  hernia.  About  twelve  cases  are  known,  four  of  which 
ran  a  latent  course.  The  others,  becoming  incarcerated,  proved 
fatal  in  a  few  days.  The  sub-  or  retrocecal  fossa  is  represented  on 
Plate  4,  opposite  page  42,  this  volume. 

4.  Intersigmoid  hernia.  Whilst  the  pericecal  or  retrocecal 
hernias  are  very  small,  the  intersigmoid  hernias,  which  occur  in  a 
recess  of  the  mesocolon,  may  reach  the  size  of  a  child's  head. 
Usually,  however,  they  are  small.  The  cases  that  have  been 
reported  all  terminated  fatally. 

5.  Diaphragmatic  hernia.  Whilst  the  diagnosis  can  not,  in  my  opin- 
ion, be  made  in  any  of  the  preceding  types  of  internal  hernias,  it  is 
actually  possible  to  make  the  diagnosis  of  diaphragmatic  hernia  in  in- 
dividual cases.  Though  a  very  rare  form,  it  occurs  more  frequently 
than  the  previous  forms,  with  the  exception  perhaps  of  the  Treitz 
hernia.    Diaphragmatic  hernias  may  be  congenital  or  acquired.    The 
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latter  are,  as  a  rule,  traumatic.  Leichtenstern  distinguishes  true  and 
false  diaphragmatic  hernias,  and,  curiously  enough,  the  false  are 
more  frequent  than  the  true.  The  true  diaphragmatic  hernias  are 
characterized  by  a  hernial  sac  consisting  either  of  peritoneum  or 
pleura,  or  both.  The  false  hernias  of  this  type  are  those  in 
which  an  open  communication  exists  between  the  abdominal  and 
thoracic  cavity ;  a  hernial  sac  composed  of  serosa  appears  to  be 
absent.  The  most  frequent  locality  of  the  penetration  of  the 
diaphragm  is  the  esophageal  foramen ;  other  localities  are  a  place 
immediately  behind  the  sternum,  through  which  the  colon  and 
small  intestine  may  enter  the  anterior  mediastinum,  or  either  of  the 
two  pleural  cavities ;  then  a  space  between  the  lumbar  and  costal 
part  of  the  diaphragm,  and  finally  the  spot  where  the  sympathetic 
nerve  passes  through  the  diaphragm.  These  hernias  occur  much 
more  frequently  on  the  left  side,  because  the  right  side  is  protected 
by  the  liver.  The  organs  that  enter  the  thorax  are  the  stomach, 
spleen,  transverse  colon,  part  of  the  duodenum,  pancreas,  and  liver. 
When  the  stomach  enters,  it  may  be  completely  turned  around,  so 
that  the  greater  curvature  comes  above,  and  the  posterior  surface 
toward  the  anterior  thoracic  wall  (axial  twist  of  the  stomach).  The 
symptoms  of  this  condition  strongly  resemble  pneumothorax, — 
that  is,  when  it  gives  symptoms  at  all, — for  it  is  possible  that  it  may 
run  its  course  in  a  latent  manner.  The  corresponding  half  of 
the  thorax  is  dilated  ;  there  is  a  full  resonance  with  a  tympanitic 
after-sound  on  percussion.  On  auscultating  whilst  pleximeter  per- 
cussion is  executed,  a  metallic  sound  is  perceived.  The  respiratory 
murmur  is  absent  over  the  invaded  area.  The  differentiation  from 
pneumothorax  is  made  by  the  auscultation  of  metallic  borborygmi 
and  the  rapid  change  in  the  percussion  and  auscultation  sounds  as 
the  stomach  and  intestines  are  filled  or  emptied.  Filling  of  the 
stomach  with  water  causes  disappearance  of  the  full  tympanitic 
resonance  on  percussion,  but  it  is  a  procedure  attended  with  con- 
siderable risk,  because  of  the  possibility  of  the  presence  of  a  genuine 
pneumothorax.  If  occlusion  should  result  as  a  consequence  of 
this  condition,  the  only  hope  of  relief  is  from  operation,  and  that  is 
a  very  small  one. 


WHY    INCARCERATIONS   ARE    MORE    FREQUENT    IN    MEN.  221 

Pathological  Physiology  and   Etiology. 

Internal  hernias  are  more  frequent  among  men  than  among 
women.  According  to  Leichtenstern,  both  sexes  are  affected  with 
incarcerations  by  peritoneal  pseudo-ligaments  with  the  same  fre- 
quency. One  would  presume  that  the  female  sex,  being  more 
liable  to  pelvic  peritonitis,  would  also  present  a  greater  frequency 
of  incarceration  by  pseudo-ligaments.  The  greater  frequency  of 
pelvic  peritonitis  in  females  is  counterbalanced,  however,  by  a  far 
greater  frequency  of  peritonitis  starting  as  appendicitis,  or  from  the 
various  hernial  gates,  in  men.  All  incarcerations  due  to  Meckel's 
diverticula,  the  appendix,  and  the  omentum,  are  by  far  more  fre- 
quent in  men  than  in  women.  Men  are  more  frequently  subject  to 
peritonitis  starting  from  the  biliary  apparatus,  the  appendix,  and  the 
hernial  sacs  ;  and  as  the  omentum  in  men,  on  account  of  its  ana- 
tomical length,  may  come  in  contact  with  these  structures  much 
more  easily  than  in  women,  it  follows  that  men  are  much  more 
subject  to  these  forms  of  incarceration  than  women.  The  etiology 
of  all  forms  of  congenital  abdominal  abnormalities, — for  instance,  the 
congenital  slits  and  crevices,  the  intra-abdominal  hernias,  omphalo- 
mesenteric remains, — is  unknown.  In  rare  instances  the  diagnosis 
can  be  aided  by  etiological  factors  if  the  clinician  is  capable  of  eliciting 
a  history  of  chronic  peritonitis  resulting  from  the  gall-bladder,  the 
cecum  or  appendix,  the  female  generative  organs,  the  rectum,  or 
trauma  of  the  abdomen.  When  such  dangerous  structures,  slits,  and 
abnormalities  exist  in  the  abdomen,  the  intestines  make  their  way 
into  it  by  means  of  the  peristalsis.  The  question  has  been  raised, 
"What  prevents  the  intestinal  loops  from  escaping  from  their 
dangerous  position,  from  a  crevice,  or  from  under  an  arch  of 
pseudo-ligament,  by  means  of  this  same  peristalsis?"  Older  views 
held  that  the  intestine  was  retained  in  its  dangerous  position  by 
spasmodic  contraction  of  the  pseudo-ligament  or  slit.  This  is 
manifestly  impossible,  for  peritonitic  bands  and  slits  in  the  omentum 
contain  no  muscular  tissue,  and  therefore  can  not  contract  suddenly. 
The  strangulation  may  occur  very  suddenly  or  gradually.  It  is  not 
absolutely  necessary  that  the  intestine  should  be  functionally  de- 
stroyed the  moment  it  enters  such  a  dangerous  position.  Although 
there  are  such  sudden  incarcerations  which  present  the  sympto- 
matology of  an  abruptly  developing  absolute  intestinal   occlusion, 
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they  are  rather  exceptional.  As  a  rule,  the  development  of  the 
symptoms  of  strangulation  is  gradual.  Many  theories  have  been 
propounded  attempting  an  explanation  of  the  direct  causative  fac- 
tors of  an  incarceration  or  strangulation.  They  can  be  found  in 
text-books  on  intestinal  surgery — for  instance,  Treves  (/.  c),  Barda- 
leben  ("The  International  Encyclopedia  of  Surgery,"  Wm.  Wood 
&  Co.,  New  York,  vol.  vn),  Konig,  B.  Schmidt,  and  Nicholas 
Senn  ("Practical  Surgery,"  Phila.,  1901).  They  are  mostly 
based  on  experimental  investigation,  aiming  at  an  explanation 
of  the  mechanical  and  physical  conditions  which  are  responsi- 
ble for  the  development  of  incarcerations.  Suffice  it  to  say 
that  mainly  three  factors  or  pathological  changes  are  active  in 
retaining  an  intestine  once  caught  in  one  of  the  manners  described 
above.  First  of  all,  the  effects  of  the  disturbances  in  the  circulation 
of  the  intestine  and  mesentery  ;  these  consist  of  serous  transudation 
and  bloody  extravasation,  associated  with  enormous  development 
of  gas  that  accumulates  in  the  lumen  of  the  incarcerated  intestine. 
The  walls  of  the  intestine  themselves  begin  to  swell,  and  the  lumen 
itself  expands  owing  to  the  distention.  This  has  already  been 
more  fully  described  under  the  heading  of  local  and  stagnation 
meteorism,  and  in  the  chapter  on  Meteorism.  Secondly,  in  most 
cases  of  incarcerated  or  strangulated  intestine  a  subsequent  axial 
twist  occurs  which  fixes  the  loop  in  its  abnormal  position.  Thirdly, 
the  entrance  of  intestinal  contents  into  the  incarcerated  loop  increases 
the  distention  by  their  own  bulk  as  well  as  by  adding  to  the  fer- 
mentation. 

Symptomatology. 

The  clinical  picture  is  the  same  as  that  given  in  the  chapter  on 
Intestinal  Occlusion.  In  this  place  I  simply  wish  to  repeat  the  most 
characteristic  symptoms  of  strangulation  and  incarceration.  From 
a  practical  and  surgical  standpoint  all  forms  of  impermeability  of  the 
intestine  may  be  divided  into  two  great  groups  :  First,  impermeability 
in  consequence  of  strangulation  or  incarceration,  in  which  both  the 
intestine  and  its  mesentery  are  constricted,  and  the  serious  changes 
are  dependent  on  the  circulatory  disturbances,  especially  the  impedi- 
ment to  the  venous  outflow.  Secondly,  impermeability  due  to  obtu- 
ration, in  which  only  the  lumen  of  the  intestine  is  blocked,  but  the 
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mesentery  is  not  included  in  the  obstruction  or  constriction.  Here 
the  changes  are  principally  dependent  on  the  stagnation  of  intestinal 
contents. 

The  first  and  fundamental  question  to  decide  in  each  case  will  be, 
"  Is  it  a  case  of  strangulation  or  obturation  ?  "  In  all  strangulations 
and  incarcerations,  the  forms  which  we  are  considering  now,  the 
nutrition  of  the  intestine  soon  suffers  as  a  result  of  the  circulatory 
disturbance.  The  incarcerated  loop  becomes  distended  and  ulti- 
mately paralyzed.  The  distention  may  acquire  colossal  dimensions  ; 
a  single  loop  of  the  large  intestine,  for  instance,  when  distended, 
apparently  fills  the  entire  abdominal  cavity  and  extends  up  into  the 
dome  of  the  diaphragm. 

In  all  strangulations  we  always  have  a  fixed,  distended,  and 
paralyzed  intestinal  loop.  The  parts  lying  above  the  strangulated 
portion,  the  suprastenotic  loops,  show  no  distention,  or  very  little, 
in  the  first  stage.  We  have  already  given  the  causes  of  strangula- 
tion, and  those  of  obturation  are  given  in  another  chapter,  yet  to  fol- 
low. It  is  necessary  to  repeat  here  that  as  there  are  no  circulatory 
disturbances  in  the  mesentery  in  obturations,  the  nutrition  of  the  in- 
testine, suffers  comparatively  little.  We  do  not  observe  any  distended 
paralyzed  loop,  and  the  portions  of  the  intestine  above  the  obstruc- 
tion are  not  only  free  from  paralysis,  but  the  peristalsis  is  distinctly 
increased. 

Invaginations  occupy  an  intermediate  position  ;  sometimes  they 
involve  the  mesentery,  and  sometimes  they  do  not.  Therefore  we 
may  have  in  one  case  the  phenomena  of  strangulation,  and  in  an- 
other those  of  obturation. 

The  most  important  symptoms  may  be  arranged  in  the  order  of 
their  frequency,  as  follows  :  (1)  Gas  and  stool  retention,  (2)  pain, 
(3)  vomiting,  (4)  meteorism,  and  (5)  incarceration  shock.  There 
are  other  symptoms  of  minor  importance ;  for  instance,  tumor, 
fever,  singultus,  anuria,  or  diminished  excretion  of  urine,  exudations 
into  the  abdominal  cavity. 

Retention  of  Feces  and  Gas. — This  is,  in  my  opinion,  the  first 
important  symptom  in  all  cases  that  can  be  noticed  from  an  early 
date.  It  occurred  in  84  per  cent,  of  the  500  cases  in  literature  in 
which  any  statement  concerning  this  symptom  was  made  at  all,  as 
the  first  deviation  from  the  normal  condition.      The  reason  why  it 
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has  not  been  more  frequently  put  down  in  the  literature  as  the  first 
symptom  is  in  my  opinion  clue  to  the  fact  that  the  retention  of  stool 
and  flatus  is  often  considered  as  an  attack  of  simple  constipation  and 
treated  as  such  by  the  patient,  as  well  as  by  the  physician.  In 
all  cases  of  strangulation  the  mechanical  closure  of  the  intestinal 
lumen  causes  a  complete  stoppage  to  any  gaseous,  liquid,  or  solid 
discharges  from  the  bowels.  There  are  very  rare  cases  where  fecal 
masses  have  been  discharged  from  sections  of  the  intestine  lying 
below  the  obstacle,  and  there  has  also  been  described  an  extremely 
rare  form  of  acute  impermeability  accompanied  by  diarrhea, — the 
so-called  "cholera  herniaire"  of  Malgaigne, — which  is  probably 
due  to  a  hypersecretion  of  the  intestinal  juices.  These  clinical 
curiosities  can  not  invalidate  the  importance  of  the  fundamental 
symptom  of  suppression  of  stool  and  flatus.  In  contradistinction 
to  volvulus,  and  especially  invagination,  blood  is  never  present  in 
the  stools  of  strangulations  or  incarcerations. 

Pain. — This  is  the  next  most  important  symptom  in  frequency. 
It  was  found  to  appear  on  the  first  day  in  70  per  cent,  of  those  of 
the  500  cases  referred  to  in  which  it  was  possible  to  determine  the 
date  with  any  degree  of  accuracy.  The  pain  is  more  or  less  con- 
stant, very  severe,  and  most  pronounced  in  the  acute  herniaform 
incarcerations  of  the  small  intestine.  It  is  less  intense  in  strangu- 
lations of  the  large  intestine,  where  it  may  under  rare  condi- 
tions be  absent  altogether.  External  pressure  on  the  abdominal 
wall  does  not  increase  the  pain.  Fitz  (/.  c),  in  accord  with  Treves 
and  Nothnagel,  is  not  inclined  to  attribute  any  diagnostic  impor- 
tance to  the  seat  of  the  pain  as  an  evidence  of  strangulation,  or  of 
its  special  cause.  He  found  it  to  be  associated  early  with  nausea 
and  vomiting,  either  alone  or  together,  in  69  per  cent,  of  the  cases 
compiled  by  him.  It  took  place  on  the  first  day  in  at  least  one- 
third  of  the  cases  of  adhesion,  and  in  more  than  one-half  of  those 
of  vitelline  remains,  and  in  five-sixth  of  those  of  peritoneal  slits. 
The  proportion  is  much  greater  when  the  numbers  of  cases  are 
considered  in  which  the  date  of  occurrence  could  be  definitely 
ascertained.  The  relative  frequency  of  pain  on  the  first  day,  accord- 
ing to  Fitz,  then  comes  to  more  than  one-half  in  cases  of  adhesions, 
two-thirds  in  those  of  vitelline  remains,  five-sixths  in  adherent  ap- 
pendix, and  one-half  in  strangulation  by  a  slit. 
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Vomiting. — The  initial  nausea  and  vomiting  noticed  at  the  be- 
ginning of  the  attack,  and  sometimes  actually  ushering  it  in,  must 
be  carefully  distinguished  from  the  stercoraceous  vomiting,  which 
occurs  only  in  the  later  stages  of  the  disease.  Stercoraceous  vom- 
iting is  the  classic  symptom  of  all  kinds  of  impermeability  ;  it  is 
caused  by  the  overfilling  of  the  intestinal  sections  above  the  ob- 
stacle— as  I  have  designated  them,  the  suprastenotic  loops — with 
decomposed  offensive  secretions  and  ingesta.  I  have  already 
spoken  of  Huguenot's  explanation  of  stercoraceous  vomiting  in 
which  he  attributes  it  to  a  retrograde  movement  of  the  contents  of 
these  loops,  caused  by  abdominal  and  diaphragmatic  pressure,  and 
not  due  to  antiperistalsis.  The  initial  vomiting  occurs  at  a  time 
when  there  can  be  no  idea  of  overfilling  of  the  suprastenotic  loops  ; 
it  is  a  result  of  the  sudden  and  intense  irritation  of  the  peritoneal 
and  intestinal  nerves  at  the  moment  of  the  incarceration.  There- 
fore it  is  of  a  purely  reflex  character.  For  this  reason  I  consider 
that  the  initial  vomiting  has  an  important  diagnostic  significance, 
because  in  my  experience  it  has  occurred  almost  exclusively  in  the 
strangulations.  The  first  vomit  is  composed  of  the  last  food  that 
was  taken.  It  next  becomes  yellow  from  the  admixture  of  bile, 
and  finally  fecal.  But  the  stage  at  which  the  vomit  becomes  fecal 
is  in  my  experience  not  reached  until  the  third  day.  A  sufficient 
length  of  intervening  time  therefore  elapses  to  separate  the  initial 
from  the  fecal  vomiting.  A  number  of  cases  of  strangulation  have 
been  reported  in  which  entire  absence  of  nausea  and  vomiting  was 
mentioned.  These  were  two  cases  of  strangulation  by  adhesions, 
one  of  which  recovered  after  laparotomy,  and  the  other  terminated 
fatally.  From  a  therapeutic  standpoint  it  is  of  importance  to 
notice  the  report  frequently  made  in  the  literature  of  the  subject, 
that  the  vomiting  only  became  constant  when  material  was  per- 
sistently taken  into  the  stomach.  The  term  fecal  vomit  is  indis- 
criminately applied  in  the  literature  of  the  subject.  Of  course  no 
hard-and-fast  line  is  to  be  drawn  between  vomit  that  is  fecal  and 
that  which  is  not  fecal.  The  odor  of  the  vomit  is  usually  the  only 
criterion  ;  but  as  was  the  case  in  my  experience,  many  times  I  have 
observed  that  the  physician  was  not  overanxious  to  get  near  to  the 
vomited  masses  with  his  nose,  and  the  diagnosis  "fecal  vomit  "  was 
simply  made  from  the  appearance  ;  and  thus  the  term  applied  to  the 
ii— 15 
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ejection  of  yellow,  almost  odorless,  duodenal  secretions.  If  the 
term  were  applied  more  strictly  to  the  offensive  ejections  that  are 
distinctly  fetid  and  which  come  from  the  loops  directly  above  the 
obstruction,  we  should  have  fewer  cases  in  the  literature  of  so-called 
fecal  vomit. 

Meteorism  and  Visible  Peristalsis. — In  the  general  chapter  on 
Intestinal  Obstruction  I  have  already  considered  this  symptom,  and 
given  a  description  of  its  varieties — the  "local"  and  "stagnation 
meteorism."  Suffice  it  to  call  attention  here  once  more  to  the  signs 
of  von  Wahl  and  Schlange.  Von  Wahl's  sign  is  a  distended  im- 
movable loop,  usually  representing  the  very  loop  itself  which  is 
strangulated.  It  is  forced  up  against  the  abdominal  wall,  causing 
an  asymmetric  projection  of  the  same,  and  on  account  of  its  exces- 
sive tension  it  does  not  yield  the  ordinary  intestinal  sound  on  per- 
cussion, but  a  deep,  non-tympanitic  resonance.  The  thick,  distended 
loop  of  von  Wahl  shows  no  peristalsis.  Schlange  has  described  a 
peristalsis  in  the  distended  loop  above  the  obstacle  which  occurs 
before  complete  arrest  of  peristalsis  has  developed — a  fixed  intes- 
tinal prestenotic  loop  with  peristalsis.  According  to  Naunyn,  it  is 
not  a  sure  sign  of  strangulation,  as  it  occurs  in  any  acute  obstruc- 
tion, even  those  without  strangulation.  Personally  I  have  never 
observed  the  sign  of  Schlange,  although  I  have  carefully  watched 
and  searched  for  it,  and  even  the  sign  of  von  Wahl  is  not  always 
easy  to  recognize.  I  have  personally  never  seen  it  in  the  classical 
volvulus  of  the  sigmoid  flexure,  where  the  distended  loop  may  fill  the 
entire  abdomen.  Von  Wahl  and  his  pupils  Zoege  von  Mannteuffel 
and  Kader  emphasize  the  necessity  of  examining  the  abdomen  during 
deep  narcosis,  and  that  examination  by  the  vagina  and  rectum  should 
never  be  omitted.  Should  the  slight  peristalsis  to  which  Schlange 
calls  attention  be  observed,  however,  it  should  not  be  confounded 
with  the  powerful  and  stormy  peristalsis  as  it  is  observed  in  chronic 
stenoses,  in  which  it  always  runs  in  the  direction  toward  the  ob- 
struction. Such  a  peristalsis  means  the  chronic  process,  and  can 
only  be  caused  by  hypertrophied  intestinal  muscularis.  In  strangu- 
lations, peristalsis  is  either  entirely  wanting,  or  if  it  occurs  at  all,  it 
is  not  pronounced.  This  absence  of  peristalsis  in  the  presence  of 
all  the  previously  mentioned  symptoms  of  strangulation  offers  a 
possibility  for  the  differentiation  of  obstruction  due  to  strangulation 
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from  that  due  to  obturation  in  the  majority  of  cases.  If  we  find 
on  examination  no  single  immovable  loop,  we  must  consider  the 
fact  that  in  strangulations  the  incarcerated  loop  may  be  paralyzed 
or  that  the  intestinal  sections  lying  above  the  obstruction  are  not 
at  all  or  very  slightly  distended  ;  for  there  are  rare  cases  in  which 
meteorism  was  wholly  absent  as  late  as  the  eighth  day.  Fitz  (/.  c.) 
records  its  presence  in  56  per  cent,  of  the  cases  compiled  by  himself. 

Incarceration  Shock. — The  intensity  of  this  condition  runs 
parallel  with  that  of  the  pains  and  of  the  initial  vomiting.  It  is 
more  pronounced  with  strangulation  of  the  small  intestine,  and  in 
my  experience  is  an  almost  invariable  accompaniment  of  this  type. 
Incarceration  shock  is  chiefly  a  grave  depression  of  the  cardiac  and 
respiratory  functions  and  nervous  system.  This  form  of  collapse  is 
generally  regarded  as  a  reflex  phenomenon  produced  by  intense 
irritation  of  the  sensory  nerves  of  the  intestine  and  diaphragm  ;  also 
as  a  reflex  paralysis  of  the  vagi  and  splanchnic  nerves.  A  second 
theory  explains  incarceration  shock  as  a  septic  collapse,  dependent 
upon  the  rapid  infection  of  the  peritoneal  cavity  in  consequence  of 
the  permeability  for  bacteria  of  the  altered  intestinal  wall.  A  third 
theory  is  based  on  the  autointoxication  hypothesis,  which  attributes 
the  shock  to  the  absorption  of  the  products  of  bacterial  proteid 
putrefaction  in  the  intestine.  Whilst  both  of  these  latter  theories 
are  plausible,  and  no  doubt  the  conditions  described  play  an  im- 
portant role  in  the  later  stages  of  strangulation,  they  cannot  explain 
the  gravity  of  the  primary  incarceration  shock,  which  usually 
appears  in  the  first  hour  after  the  strangulation,  when  we  could 
hardly  assume  the  presence  of  an  intoxication  or  infection. 

General  Appearance  and  Condition. — The  disease  befalls  the 
individual  as  a  rule  during  a  state  of  complete  health,  without  any 
prodromal  pathological  symptoms.  Occasionally  a  very  sudden 
bodily  movement,  a  jump,  fall,  or  blow  against  the  abdomen,  lifting 
of  a  heavy  weight,  or  pressure  at  stool  is  assigned  as  the  direct  cause. 
Sometimes  the  outward  progress  of  an  old  hernia,  the  ingestion  of 
voluminous  food,  or  the  administration  of  a  purgative  is  assigned  as 
cause.  After  this  the  patient  is  suddenly  taken  with  a  violent  pain 
in  the  abdomen.  In  an  hour  or  a  few  hours  we  have  the  initial 
vomiting.  The  face  has  the  expression  of  intense  suffering.  The 
eyes  are  sunken  in  their  sockets.     The  skin  is  deprived  of  its  nor- 
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mal  flesh  color,  cold  sweat  stands  upon  it,  the  lips  are  cyanosed, 
and  also  the  fingers  and  toes.  The  voice  is  without  resonance,  later 
on  hoarse  ;  the  pulse  is  scarcely  perceptible.  It  is  a  grave  clinical 
picture,  all  the  more  depressing  because  the  consciousness  of  the 
patient  is  generally  clear. 

Prognosis  and  Course. 

Internal  strangulation  and  incarceration  are  fatal  if  left  to  them- 
selves. In  more  than  one-half  the  cases  compiled  by  Fitz  (the 
table  included  thirty  cases  of  strangulation  treated  by  purely  medi- 
cinal means)  death  occurred  from  the  second  to  the  fourth  day. 
Le  Moyn  observed  two  cases  of  sudden  strangulation  in  young 
soldiers ;  one  died  after  ten  and  the  other  after  eighteen  hours.  As 
a  general  rule,  the  fatal  termination  is  more  rapid  after  very  intense 
and  severe  initial  symptoms,  and  the  course  is  more  protracted  when 
the  symptoms  begin  more  gradually.  The  severity  of  the  symptoms 
depends  upon  two  factors  :  the  length  of  the  incarcerated  section  of 
the  intestine  and  mesentery,  and  the  force  of  the  incarcerating 
agency.  A  number  of  cases  (I  shall  speak  of  them  in  the  section  on 
surgery  of  the  intestines)  may  be  saved  by  operation.  Operative 
interference  took  place  in  76  per  cent,  of  Fitz's  cases.  The  percent- 
age of  recoveries  after  surgical  interference,  in  these  cases  of  strangu- 
lation, was  39  per  cent.,  a  mortality  of  61  per  cent.  The  total 
mortality  in  the  1000  operations  reported  by  Chas.  L.  Gibson 
("Annals  of  Surgery,"  November,  1900,  p.  704)  was  47  per  cent. 
A  still  smaller  number  of  cases  are  reported  to  have  been  saved  by 
so-called  internal  or  nonoperative  treatment. 

The  question  has  been  raised  whether  spontaneous  cure  of 
strangulations  can  occur.  As  the  incarceration  may  not  be  com- 
plete, and  the  involved  loop  may  have  undergone  a  simultaneous 
partial  axial  twist,  keeping  the  incarcerated  portion  in  its  perilous 
trap,  it  is  conceivable  that  the  axial  twist  which  has  occurred 
secondarily  may  become  resolved,  thus  making  possible  the  escape 
of  the  incarcerated  bowel.  Another  condition  making  plausible 
the  possibility  of  spontaneous  cure  is  the  gangrenous  condition 
of  the  incarcerating  bands  which  has  been  found  at  the  time  of 
operation  and  autopsies.  The  nutrition  of  the  pseudo-ligament 
must  necessarily  suffer  by  compression,  just  as  well  as  that  of  the 
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incarcerated  intestine.  The  gangrenous  condition  found  at  the 
operation  makes  it  conceivable  that  the  band  may  tear  and  thus 
release  the  bowel.  It  is  also  conceivable  that  the  partial  incarcera- 
tions and  strangulations  may  become  released  by  reduction  of  the 
intra-abdominal  pressure,  after  lavage  of  the  stomach  and  colon,  and 
the  substitution  of  a  more  favorable  peristalsis  for  the  abnormal  one. 
Death  occurs  by  shock,  exhaustion  from  pain  and  profuse  vomit- 
ing, and  in  rare  cases  from  peritonitis.  Death  from  perforation 
and  gangrene  is  very  rare  in  strangulations,  because  the  fatal  ter- 
mination follows  long  before  these  conditions  have  time  for  develop- 
ment. 

Diagnosis. 

There  is  no  single  sign  or  symptom  that  has  pathognomonic 
significance.  What  is  required  of  the  clinician  is  not  simply  the 
diagnosis  of  the  condition,  but  also  of  the  seat  of  the  strangula- 
tion. From  the  reports  of  the  cases  in  the  literature  of  the  subject, 
it  is  evident  that  an  exact  diagnosis  of  obstruction  from  strangula- 
tion is  only  possible  by  exploratory  laparotomy.  To  determine  the 
seat  and  kind  of  the  incarceration  with  exactness  is  simply  impos- 
sible in  the  present  state  of  our  knowledge.  Concerning  this  point, 
however,  I  may  refer  to  the  statistics  of  Fitz  once  more.  In  fully 
three-fourths  of  all  cases  collected  by  him,  it  was  the  small  intestine 
that  was  strangulated  in  90  per  cent,  of  the  cases,  and  the  large  in- 
testine in  10  per  cent.  It  will  not  be  far  from  wrong  if  we  assume 
that  the  lower  ileum  is  the  most  frequent  location  of  the  incarcera- 
tion. By  a  process  of  logical  exclusion  of  the  other  acute  intestinal 
occlusions, — (a)  incarceration  of  external  hernia,  (b)  invaginations, 
(c)  obturations  by  foreign  bodies,  (d)  partial  intestinal  paralysis  and 
diffuse  peritonitis,  (e)  axial  twists,  (/)  sudden  absolute  occlusion  in 
chronic  stenoses, — we  may  in  extremely  rare  cases  also  reach  a  con- 
clusion regarding  the  diagnosis  of  strangulation.  The  differential 
diagnostic  points  concerning  these  possibilities  will  be  considered  in 
a  separate  chapter  after  all  the  various  types  of  intestinal  obstruc- 
tion have  been  especially  described. 

Synoptic  Diagnostic  Resume. — Here  I  wish  simply  to  em- 
phasize the  cardinal  points  upon  which  the  meager  possibility  of 
the  diagnosis    is   based.     The  chief  symptoms  are  gas  and  stool 
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retention,  abdominal  pain,  nausea  or  vomiting,  meteorism,  incarcera- 
tion shock,  and  abdominal  tumor.  In  strangulation  these  symptoms 
develop  rapidly;  onset  with  violent  pain,  followed  rapidly  by  vomit- 
ing, absolute  obstipation,  and  early  development  of  shock.  No 
reliable  indication  on  examination  of  the  abdomen.  Pronounced 
meteorism  as  a  rule  absent ;  in  some  cases  a  distended  loop  is 
palpable  ;  absence  of  bloody  stool  ;  a  history  of  internal  incarcera- 
tions, old  hernias,  perityphlitis,  gall-stones,  appendicitis,  or  inflam- 
mations about  the  female  generative  organs. 

In  many  cases  every  support  for  a  definite  anatomical  conception 
of  the  case  is  absent.  Whether  we  are  confronted  with  a  constric- 
tion by  pseudo-ligament,  by  elongated  appendix,  by  a  diverticulum, 
by  a  band  of  the  mesentery,  by  adhesion,  by  slits  in  the  omentum, 
by  a  loop  knot  formation  or  axial  twist,  will  in  most  cases  not  be 
possible  to  determine  when  the  cases  are  presented  for  treatment. 
Nevertheless  nothing  should  be  left  undone  to  arrive  at  a  diagnosis  ; 
it  is  of  the  greatest  importance  that  the  previous  history  and  the 
present  status  should  be  taken  down  in  writing.  I  therefore  sup- 
plement this  chapter  with  a  synopsis  for  determining  such  a  clinical 
history  of  the  past  and  present  state.  It  has  been  of  great  value 
to  me,  inasmuch  as  it  compelled  me  to  regard  critically  the  impor- 
tant clinical  points,  and  therefore  has  made  possible  a  later  com- 
parison of  the  facts  recorded  for  diagnosis.  I  regard  it  as  imprac- 
ticable to  present  actual  clinical  histories  for  each  of  the  above 
possible  conditions,  for  there  is  no  such  thing  as  a  stereotyped 
clinical  picture  to  answer  for  all  emergencies,  and  in  a  concrete 
case,  as  presented,  such  clinical  histories  generally  leave  the 
practitioner  in  the  lurch. 

The  treatment  will  be  considered  with  that  of  the  remaining 
forms  of  intestinal  obstruction,  and  in  the  chapter  on  Surgery  of 
the  Intestines. 

OBTURATIONS. 

When  the  lumen  of  the  intestine  is  obstructed  by  abnormal  con- 
tents, such  as  biliary  or  intestinal  calculi,  hardened  feces,  or  foreign 
bodies,  we  speak  of  it  as  an  obturation.  It  is  then  a  plugging  up 
of  the  lumen  by  a  body  which  is  movable  within  it.     Mostly  the 
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conditions  result  in  an  occlusion,  though  partial  stenosis  occurs  in 
rare  instances.  There  are  principally  five  varieties  of  obturating 
bodies  of  clinical  interest:  (1)  Gall-stones;  (2)  intestinal  calculi 
(enteroliths)  ;  (3)  foreign  bodies  ;   (4)  fecal  masses  ;  (5)  entozoa. 

1.  Obturation  by  Gall-stones. 

Gall-stones  which  are  sufficiently  large  to  obstruct  the  lumen  of 
the  intestine  by  themselves  can  only  get  into  the  bowel  as  a  result 
of  a  pathological  communication  between  the  gall-bladder  and  the 
intestine.  The  most  frequent  communication  is  that  between  the 
duodenum  and  the  gall-bladder ;  the  next  most  frequent,  that  be- 
tween the  ileum  and  the  gall-bladder ;  and  the  communication  be- 
tween the  colon  and  the  gall-bladder  is  the  rarest  of  all.  The  vis- 
ceral changes  which  occur  as  a  result  of  inflammatory  processes 
originating  from  the  gall-bladder  have  been  pictured  in  a  scholarly 
article  by  Geo.  E.  Brewer  ("Contributions  to  the  Science  of  Medi- 
cine," dedicated  to  Wm.  Henry  Welch,  p.  344).  In  7  of  9  cases  of 
irregularities,  Brewer  describes  the  gall-bladder  as  adherent  to  the 
first  and  second  portions  of  the  duodenum,  the  transverse  colon,  and 
the  omentum  ;  in  two  instances  the  gall-bladder  was  firmly  bound 
down  by  adhesions  to  the  duodenum  only  ;  in  one  to  the  first,  and 
in  the  other  to  the  first  and  second  portions  of  the  duodenum. 

The  penetration  of  the  stone  must  be  preceded  by  adhesive  in- 
flammation and  the  formation  of  a  fistula.  Stones  that  pass  through 
the  common  gall-duct  are  not  of  sufficient  size  to  obstruct  the 
intestine.  But  a  fistula  may  also  develop  between  the  cystic  end  of 
the  common  gall-duct  and  the  duodenum.  According  to  Leichten- 
stern,  the  obturation  may  occur  at  different  locations  in  the  intestine. 
Of  42  cases  collected  by  him,  the  obturation  was  10  times  in  the 
duodenum  and  jejunum,  15  times  in  the  middle  ileum,  and  17  times 
in  the  lower  part  of  the  ileum.  There  are  other  varieties  of  obtur- 
ation of  the  intestine  by  gall-stones.  Mikulicz  found  the  gall-stones 
that  caused  the  obturation  not  in  the  intestine,  but  in  diverticula  of 
the  cystic  duct,  which  had  become  superimposed  upon  the  duo- 
denum and  compressed  it  ("Arch.  f.  klin.  Chir.,"  1895,  Bd.  li). 
There  is  no  doubt  that  even  smaller  gall-stones  may,  under  rare, 
unfortunate  conditions,  by  the  apposition  of  fecal  masses,  cause  im- 
permeability, whilst  relatively  large  stones  may  pass  without  doing 
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any  damage.  Pribram  describes  the  uneventful  passage  through  the 
entire  intestine  of  two  large  gall-stones  as  "  thick  as  the  thumb," 
which  had  passed  from  the  gall-bladder  into  the  intestine  under 
severe  chills  ("Handb.  d.  prakt.  Med.,"  von  Ebstein  u.  Schwalbe,  Bd. 
II,  S.  637).  On  the  other  hand,  Israel  described  a  case  of  obtur- 
ation of  the  ileum  by  a  gall-stone  the  greatest  diameter  of  which  did 
not  exceed  2  cm.  (about  ^  inch).  He  expressed  the  opinion  that 
the  effect  must  have  been  caused  by  a  dynamic  stricture,  a  reflex 
contraction  of  the  intestine,  set  up  by  the  stone,  the  relatively  small 
circumference  of  which  could  not  have  caused  the  obturation. 
Nothnagel  and  Naunyn  agree  with  him  in  this  view.  Obturation 
of  the  colon  by  gall-stones  is  an  extremely  rare  occurrence.  In  a 
compilation  of  200  cases  from  the  literature  in  which  I  could  find  a 
statement  concerning  the  location  of  the  gall-stones,  the  obturation 
was  present  12  times  in  the  small  intestine,  and  only  4  times  in  the 
large  intestine.  Females  are  more  frequently  subject  to  obturations 
by  gall-stones  than  males,  the  proportion  being  127  females  to  34 
males,  according  to  Naunyn.  In  Fitz's  statistics  the  proportion  is  18 
females  to  5  males  (/.  c).  I  have  investigated  critically  the  literature 
on  gall-stone  obstruction,  and  admitted  only  those  cases  into  my 
statistics  in  which  there  was  no  doubt  as  regards  the  diagnosis,  judging 
from  the  reports  of  the  various  authors.  In  quite  a  number  of  these 
publications  the  presence  of  a  gall-stone,  found  during  operation  or 
at  autopsy,  obstructing  the  bowel  was  considered  sufficient  evidence 
to  make  the  diagnosis  of  gall-stone  obstruction.  In  a  surprisingly 
large  number  of  the  same  cases  the  reporters  give  an  account  of 
peritonitis  which  naturally  must  have  been  present,  set  up  by  the 
destructive  processes  of  adhesion  and  formation  of  fistulae  which 
preceded  the  entrance  of  the  stone  into  the  intestine.  As  I  have 
stated  in  the  introduction  to  the  chapter  on  Intestinal  Obstruction, 
peritonitis  itself  may  cause  intestinal  paralysis  by  the  infiltration  of 
the  muscular  coats  with  a  serous  transudation.  If  now  the  bowel 
becomes  immovable,  a  fecal  stagnation  results,  and  a  gall-stone  may 
even  be  caught  in  it.  This,  however,  is  by  no  means  a  condition 
which  we  can  designate  as  gall-stone  obstruction  ;  it  is  an  obstruc- 
tion due  to  peritonitis  and  coprostasis,  in  which  the  gall-stone  has 
accidentally  been  caught.  An  analogous  condition  prevails  with 
regard  to  the  reported  cases  of  obstruction  from  inspissated  feces,  of 
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which  I  shall  treat  in  one  of  the  following  paragraphs.  Very  large 
gall-stones,  particularly  if  they  possess  sharp  edges,  may  cause  gan- 
grene, peritonitis,  and  perforation. 

Age. — It  is  apparent,  from  the  tables  of  Fitz,  that  obstruction  from 
gall-stones  occurs  only  in  adults.  Eighteen  of  his  22  cases,  or  about 
82  per  cent,  occurred  after  the  fiftieth  year.  Of  40  cases  compiled  by 
Chas.  L.  Gibson  (/.  c),  33  occurred  after  the  fiftieth  year.  Of  120 
cases  observed  by  Naunyn  ("Mittheilungen  aus  den  Grenzgeb.  d. 
Med.  u.  Chir.,"  Bd.  1),  only  5  were  under  thirty  years,  7  occurred 
at  from  thirty-one  to  forty,  but  96  between  forty-one  and  sixty. 

Symptomatology. — In  about  one-fifth  of  the  cases  the  anam- 
nesis gives  a  distinct  history  of  cholelithiasis,  and  in  some  of  the 
cases,  of  icterus.  In  about  four-fifths  of  the  cases  there  is  no  history 
of  biliary  colic,  which  becomes  intelligible  on  reflecting  that  the 
stone  does  not  pass  through  the  common  gall-duct,  but  enters  the 
intestine  by  a  fistula  communicating  with  the  gall-bladder  and  the 
intestine.  If  the  stone  is  not  very  large,  it  may  give  rise  to  but 
very  slight  symptoms,  indicating  a  partial  and  transient  obstruction 
of  the  bowel.  When  the  symptoms  of  severe  obstruction  occur, 
they  begin  gradually  with  severe  pain  and  followed  by  intense,  even 
fecal,  vomiting.  This  occurred  in  77  of  120  cases  collected  by 
Schuller.  Then,  as  in  the  typical  cases  of  severe  obstruction,  consti- 
pation, meteorism,  and  collapse  follow.  The  meteorism  is  rarely 
extensive,  although  there  may  be  fecal  vomiting.  Naunyn  em- 
phasizes that  flatus  may  be  discharged  at  the  same  time  that  the 
patients  are  suffering  from  fecal  vomit.  The  obstruction,  therefore, 
is  not  necessarily  absolute.  Even  evacuation  of  stools  has  been 
observed  during  the  fecal  vomiting.  The  stone  can  only  very 
rarely  be  felt.  I  have  observed  two  cases,  and  Naunyn  also 
described  cases  in  which  the  passage  of  the  intestine  became 
free  again  transiently,  only  to  become  absolutely  impermeable 
after  days  and  weeks.  Gall-stone  obstruction  has  been  observed 
twice  in  the  same  individual.  Death  may  occur  under  the  pheno- 
mena of  severe  collapse  between  the  fifth  and  the  tenth  day. 
Very  rarely  the  symptoms  of  obstruction  may  be  drawn  out  to  the 
fifteenth  day.  The  mortality  of  inoperative  cases  is  stated  variously 
at  from  44  to  56  per  cent.  Chas.  L.  Gibson  gives  the  mortality  of 
operated    cases    among    females    as  53  per  cent,  and  33  per  cent. 
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among  males.  When  a  fistula  exists  between  the  gall-bladder  and 
colon,  naturally  very  large  stones  can  be  passed  without  any  of  the 
phenomena  of  obstruction,  but  when  the  gall-stone  becomes  im- 
pacted in  the  duodenum,  we  may  have  all  the  symptoms  of  duo- 
denal or  pyloric  stenoses,  which  have  been  described  in  the  chapter 
on  Enterostenoses.  There  are  rare  cases  of  spontaneous  recovery, 
the  gall-stone  having  passed  the  narrow  portions  of  the  intestine 
and  entered  the  colon.  Such  recoveries  have  been  observed  even 
after  three  weeks  of  symptoms  of  occlusion  by  gall-stones.  Sands 
reports  a  case  in  which  there  was  fecal  vomiting  on  the  third  day, 
which  continued  for  three  weeks.  The  absolute  retention  of  stool 
was  present  even  in  the  fourth  week.  At  the  expiration  of  this 
time  evacuations  were  again  resumed  after  the  patient,  a  woman, 
had  been  treated  with  purgatives  and  enematas.  On  the  seventh  day 
thereafter  a  gall-stone  was  passed  7  y2  cm.  (3  inches)  in  circum- 
ference, and  the  patient  recovered  entirely.  The  stone  does  not 
always  appear  in  the  passages  immediately  after  the  cessation  of  the 
phenomena  of  obstruction,  which  are  continued  only  as  long  as  the 
stone  is  in  the  small  intestine,  and  cease  as  soon  as  it  has  entered 
the  large  intestine.  It  is  possible  that  the  stone  may  remain  a  long 
time  in  the  large  intestine  before  it  is  evacuated.  Kolliker  reports 
a  case  of  incarcerated  gall-stone  which  was  mistaken  for  appendi- 
citis, because  phenomena  of  both  gall-stone  colic  and  appendicitis 
had  been  recorded  in  the  anamnesis.  The  operation  confirmed  the 
diagnosis  and  led  to  a  cure. 

Bradbury  reported  two  cases  of  gall-stone  occlusion  of  the  small 
intestine  without  previous  phenomena  of  cholelithiasis.  The  vagaries 
and  wanderings  of  gall-stones  have  been  interestingly  described  by 
Henry  L.  Eisner  ("Medical  News,"  February  5,  1898).  He  reports 
six  extraordinary  cases,  only  the  first  one  of  which  seems  to  have 
caused  symptoms  of  intestinal  obturation.  The  patient  was  a  woman 
fifty-seven  years  of  age,  who  had  a  tumor  in  the  right  hypochondriac 
region  for  fifteen  months.  There  was  gastrectasia  with  retention  of 
the  contents,  and  absence  of  free  HC1  during  this  time.  This,  to- 
gether with  the  presence  of  an  enlargement  of  the  pylorus,  certainly 
veiy  much  resembled  gastric  carcinoma.  The  symptoms  of  intes- 
tinal obturation  followed  upon  a  violent  attack  of  pain  in  the  upper 
part  of  the  abdomen.     The  obstruction  was  incomplete,  and  there- 
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fore  operation  was  delayed.  Sixteen  days  later  she  passed  an 
enormous  gall-stone  1 3  cm.  (about  5  y£  inches)  in  circumference, 
and  weighing  368  grains.  Eleven  months  later  a  second  gall-stone 
weighing  240  grains  was  discharged.  The  patient  recovered  com- 
pletely. Eisner  supposes  that  there  was  ulceration  with  the  forma- 
tion of  a  fistula  between  the  gall-bladder  and  the  duodenum,  through 
which  the  stone  was  originally  discharged  into  the  intestine.  Accor- 
ding to  his  report,  perforation  occurred  in  19  of  421  cases  of  chole- 
lithiasis which  came  to  autopsy  at  Basle.  Rehn  has  reported  the 
case  of  a  woman  who  had  symptoms  of  intestinal  obstruction  for 
which  no  reason  could  be  found.  At  the  operation  two  gall-stones 
larger  than  walnuts  were  found  in  the  deep  loops  of  the  ileum 
("Arch.  f.  klin.  Chir.,"  Bd.  lx,  H.  2).  In  the  case  of  stone  smaller 
than  the  lumen  of  the  bowel,  Rehn  attributes  the  obstruction  not 
to  mechanical  blockage,  but  to  inflammation,  the  result  of  the  irri- 
tation of  the  foreign  body.  Wilkinson  observed  the  spontaneous 
discharge  of  a  gall-stone  as  large  as  a  chicken  egg  in  a  patient  who 
had  suffered  from  the  symptoms  of  incarceration  for  eleven  weeks. 
In  some  of  the  cases  in  literature  there  were  several  attacks  of  intes- 
tinal obturation  that  were  broken  by  long  intervals  of  comparative 
well-being. 

Diagnosis. — If  the  gall-stone  becomes  impacted  in  the  duo- 
denum below  the  papilla  (see  Geo.  E.  Brewer,  /.  c.)  there  will  be 
profuse  bilious  vomiting,  which  should  awaken  the  suspicion  of 
gall-stone  obturation  if  there  has  been  a  history  of  cholelithiasis,  or 
signs  of  perforation  of  the  gall-passages  into  the  intestine.  Increase 
of  the  hepatic  dullness,  painfulness  of  the  gall-bladder  on  moderate 
pressure,  pain  and  great  sensitiveness  over  the  anterior  and  posterior 
hepatic  regions,  should  awaken  the  suspicion  of  cholelithiasis  even 
in  the  absence  of  a  history  of  this  disease  or  of  jaundice.  The  pal- 
pable tumor  is  rare.  Whenever  such  a  tumor  was  discovered,  its 
position  was  variable,  owing  to  the  downward  progress  of  the  calcu- 
lus by  peristalsis.  Fitz  reports  that  in  1 1  cases,  or  nearly  one-half 
of  his  compilation  of  obturations  from  gall-stone,  there  was  a  pre- 
vious attack  of  biliary  calculi.  Jaundice  was  present  in  only  2  cases. 
He  reports  the  presence  of  tumor  in  5  cases,  once  in  the  right  iliac 
fossa,  which  proved  to  be  a  calculus ;  twice  the  tumor  was  in  evi- 
dence at  the  umbilicus  on  the  third  day.      In  one  of  these  cases  it  is 
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reported  to  have  been  as  large  as  a  child's  head.  In  a  fourth  case 
tumor  was  present  in  the  left  inguinal  region,  and  in  a  fifth  it  was 
found  on  rectal  examination.  Of  23  cases  of  gall-stone  obstruction 
by  this  author,  there  were  13  deaths  and  10  recoveries.  Twelve 
cases  were  treated  medically  and  1 1  surgically.  Of  the  former,  8 
recovered  and  4  died.  The  passage  of  the  gall-stone,  in  those 
cases  which  recovered,  occurred  on  the  fourth,  fifth  (2  cases),  tenth, 
fourteenth,  fifteenth,  seventeenth,  and  twentieth  days.  Of  the  1 1 
cases  treated  surgically,  2  recovered  and  9  died.  Since  all  the 
operative  methods  after  the  seventh  day  terminated  fatally,  and  as  5 
cases  under  medical  treatment  after  this  date  recovered,  Fitz  is  of 
the  opinion  that  the  condition  of  the  patient  must  determine  the 
treatment  to  be  followed ;  that  is,  it  should  not  always  be  treated 
surgically. 

2.   Obturation  by  Intestinal  Calculi  (Enteroliths). 

The  so-called  enteroliths  are  rarely  composed  of  the  same  mate- 
rial throughout ;  they  are  rarely  of  exclusively  mineral  composi- 
tion. As  a  rule  the  nucleus  is  formed  of  some  organic  substance, 
or  some  chemical  substance  taken  as  a  medicine.  Leichtenstern  (/.  c.) 
describes  three  kinds  of  such  stones  :  (1)  Intestinal  calculi  of  a  very 
hard  consistency  and  quite  heavy,  on  cross-section  showing  a  uni- 
form, homogeneous  structure  ;  on  the  surface  they  are  dark  brown, 
and  internally  of  a  dirty  gray  color.  They  are  round,  oval,  or 
when  several  of  them  are  present  they  may  be  faceted.  Their  size 
varies  from  2  cm.  to  3  cm.  in  diameter,  to  enormous  dimensions. 
Some  have  been  described  23  cm.  in  diameter  and  weighing  four 
pounds.  Very  often  the  mineral  parts  of  such  stones  have  been 
deposited  around  a  distinct  nucleus,  such  as  foreign  bodies,  particles 
of  bone,  seeds  of  fruits,  and  indigestible  plant  residue.  They  are 
composed  generally  of  the  phosphates  of  ammonium,  calcium, 
magnesium,  and  ammonio-magnesium.  In  rare  cases  they  con- 
tain calcium  sulphate.  (2)  Enteroliths  due  to  the  continuous 
ingestion  of  medicinal  preparations.  Kiaer  reported  the  case  of  an 
enterolith  weighing  9  grams  and  composed  mainly  of  bismuth.  It 
was  found  in  a  hernial  sac  within  the  intestine.  Baumberger 
describes  an  enterolith  composed  of  80  per  cent,  of  carbonate  of 
calcium  in  a  patient  who  had  eaten  chalk  for  years.      Hutchinson 
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published  a  case  of  an  enterolith  composed  of  magnesia  and  iron. 
(3)  The  third  group  of  enteroliths  are  those  which  are  composed 
of  intertwined  masses  of  indigestible  vegetable  residues  of  the  food. 
They  are  found  in  persons  who  live  largely  upon  a  diet  which  leaves 
an  enormous  indigestible  residue — for  instance,  the  coarse  oatmeal 
which  is  abundantly  used  in  Scotland.  Such  stones  are  usually 
very  light,  and  occasionally  float  on  top  of  water.  Avenoliths,  or 
oat-stones,  the  origin  of  which  is  due  to  the  diet  described  above, 
are  found  among  the  inhabitants  of  certain  regions  in  Scotland,  who 
use  a  great  deal  of  oats  in  their  diet.  The  stone  of  iron  and  mag- 
nesium described  by  Hutchinson  was  found  in  the  rectum,  and 
could  only  be  removed  after  crushing.  The  nucleus  consisted  of 
thousands  of  gooseberry  seeds.  Dowen  described  a  fatal  case  of 
obturation  of  the  lower  ileum  by  an  enterolith  composed  of  cocoa- 
nut  fibers.  Quain  reported  a  case  of  enterolith  weighing  four  pounds 
and  composed  of  cocoanut  fibers.  Among  the  forty-four  cases  of 
obstruction  from  abnormal  contents  reported  by  R.  H.  Fitz  (/.  c,  p. 
24),  there  were  two  of  enteroliths  which  offered  grave  symptoms. 
One  was  composed  of  date  seeds  and  gritty  material,  and  the  other 
was  a  shellac  calculus  present  in  a  cabinet-maker  who  was  accus- 
tomed to  drinking  alcoholic  solution  of  shellac. 

A  most  interesting  condition  of  gouty  enterolithiasis  is  described 
by  Dieulafoy.  I  have  referred  to  this  opinion  in  the  chapter  on 
Membranous  Enteritis,  as  well  as  on  that  on  Gouty  Intestinal 
Ulcers.  This  versatile  French  clinician  holds  that  there  is  an  in- 
testinal uric-acid  diathesis,  giving  rise  to  the  formation  of  grit  or 
calculi,  similarly  as  we  have  a  urinary  or  biliary  diathesis  with  ten- 
dency to  form  calculi. 

3.  Obturation  by  Foreign  Bodies. 

Foreign  bodies  that  occur  in  the  intestines  are,  above  all,  such  as 
are  naturally  taken  in  with  the  food,  but  can  not  be  dissolved  by 
the  digestive  juices.  These  are  the  stones  and  seeds  of  fruits,  the 
indigestible  shells  of  fruits,  leguminous  plants,  etc.,  fishbones, 
shells  of  mollusks,  and  bones. 

A  tumor  of  the  sigmoid  colon  in  a  boy  aged  fourteen  who  came 
under  my  observation  puzzled  me  for  three  weeks.  By  large  colon 
enemata  I   gradually  succeeded  in  washing  off  pieces  of  it,  which 


238  SYMPTOMS,    DIAGNOSIS,    AND    TREATMENT 

consisted  of  grape  skins  and  seeds.  By  the  combined  effect  of 
large  doses  of  castor  oil  and  colon  enemata  the  whole  mass  was 
finally  evacuated,  containing  thousands  of  grape  seeds  and  weighing 
8  ounces.  The  boy  made  an  uneventful  recovery.  Another  class 
of  foreign  bodies  are  those  that  are  taken  into  the  stomach  or 
rectum  by  the  insane  and  hysterical,  by  children,  from  mischief,  or 
in  the  performances  of  charlatans.  The  most  wonderful  objects 
have  been  found  in  the  intestinal  canal  as  the  result  of  such  per- 
formances. Spoons,  knives  and  forks,  coins,  needles,  glass  balls, 
dagger  blades,  pieces  of  wood,  iron,  a  small  flute,  pieces  of  porce- 
lain, false  teeth,  nails,  screws,  hair  and  wool,  fishbones,  pieces  of 
oyster  shell,  etc.  In  a  patient  who  had  complained  of  pain  in  the 
left  iliac  region  for  four  or  five  weeks  and  a  rapidly  developing 
tumor  of  the  right  iliac  fossa,  H.  A.  Beach  and  F.  B.  Mallory 
found  an  inflammatory  mass  at  operation  containing  a  small  abscess 
cavity,  the  origin  of  which  was  traced  to  a  fishbone  that  had  perfor- 
ated the  intestinal  wall  ("Boston  Med.  and  Surg.  Jour.,"  November 
17,  1898).  In  one  case  an  artificial  set  of  teeth  with  six  teeth  was 
passed  six  months  after  it  was  swallowed.  Among  things  that  were 
put  into  the  rectum  from  the  anus,  are  a  bottle  of  cologne,  a  pair  of 
shoemakers'  pliers,  a  pestle,  pig  tail,  a  beer  glass,  and  other  almost 
incredible  things.  Those  who  are  interested  in  these  curiosities  will 
find  a  full  record  of  them  in  Gould  and  Pyle's  "  Anomalies  and 
Curiosities  of  Medicine,"  page  645.  Concerning  the  foreign  bodies 
that  may  enter  through  the  stomach,  see  "  Diseases  of  the  Stom- 
ach," by  the  author,  pages  492  and  610,  second  edition  ;  also  the 
contribution  by  W.  S.  Halsted  to  the  surgery  of  foreign  bodies  in 
the  stomach  ("  Contributions  to  the  Science  of  Medicine,"  dedicated 
to  Wm.  Henry  Welch),  page  1047. 

Symptoms. — Larger  foreign  bodies  sometimes  cause  transient 
obturation  with  colic  and  vomiting ;  others  cause  ulceration  and 
perforation,  and  acute  chronic  peritonitis.  The  ulceration,  if  it 
occurs,  may  even  lead  to  the  formation  of  a  fistula  through  which 
the  foreign  bodies  may  be  expelled.  The  fistula  may  communicate 
between  the  ileum  and  colon,  or  between  the  colon  and  rectum  ;  it 
may  also  open  into  the  bladder  and  vagina.  Sewing  needles  may 
penetrate  the  intestinal  wall,  and  migrate  to  the  remotest  portions 
of  the  body.     If  the  foreign  bodies  are  not  of  excessively  large 
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size,  they  pass  the  intestinal  tract  without  accident.  In  fact,  the 
large  majority  of  foreign  bodies  are  expelled  from  the  digestive  canal 
in  this  way. 

Diagnosis. — The  diagnosis  can  be  made  by  the  anamnesis,  and 
also  by  the  presence  of  the  foreign  body  in  the  stool  or  in  the  gas- 
tric wash-water.  They  can  not  be  palpated  in  the  intestine  even  if 
they  are  large  enough  to  cause  obturation  ;  but  if  they  are  of  a 
metallic  nature,  they  sometimes  can  be  recognized  by  the  skiagraph 
and  the  Rontgen  rays. 

Treatment. — Many  times  the  patients  will  present  themselves 
with  a  history  of  active  purgation  for  the  purpose  of  removing  the 
foreign  body,  a  practice  by  no  means  to  be  encouraged.  When 
a  foreign  body  has  been  swallowed,  the  best  thing  to  do  is  to  avoid 
purgatives,  and  to  encourage  the  patient  to  eat  a  great  deal  of  food 
in  gruel  form — for  instance,  mashed  potatoes,  puree  of  peas  and 
beans,  etc.  But  if  symptoms  of  obturation  occur,  one  should  not 
wait  too  long  with  the  operation. 

The  repeated  finding  of  foreign  bodies  in  the  stools,  provided 
they  are  not  fruit  seeds  or  substances  derived  from  the  diet,  should 
excite  the  suspicion  of  a  psychosis,  and  such  patients  should 
be  watched.  Articles  that  have  been  stolen — for  instance,  watches 
and  chains  and  jewelry — have  been  hidden  in  the  rectum  for  a 
long  time  without  causing  any  distress  to  the  criminal.  But  in 
Gould  and  Pyle's  remarkable  work  numerous  instances  are  cited 
of  the  introduction  of  foreign  bodies  provided  with  bristles  and 
hooks,  such  things  as  were  introduced  with  malign  intentions  upon 
other  individuals,  and  gave  rise  to  severe  proctitis  and  periproctitis. 
Strange  to  say,  very  sharp  objects,  such  as  bones  of  poultry,  have 
passed  the  entire  intestine  and  did  not  become  arrested  until  the 
rectum  was  reached,  where  they  caused  considerable  distress,  either 
by  directly  producing  ulceration,  or  by  setting  up  a  reflex  spasm  of 
this  organ.  Such  accidents  occur  in  persons  who  bolt  their  food, 
and  in  old  toothless  persons,  in  whom  proper  mastication  is  difficult. 
In  hysterical  persons,  and  especially  the  insane,  swallowed  foreign 
bodies  often  exist  only  in  the  imagination  of  the  patient.  Boas  (/.  c, 
p.  436)  reports  having  freed  a  hysterical  patient  from  a  swallowed 
needle  by  showing  her  a  needle  surreptitiously  thrown  in  the 
wash -water  of  a  rectal  enema. 
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4.   Obturation  by  Fecal  Masses. 

In  the  chapter  on  Constipation  I  have  already  described  the 
accumulation  and  condensation  of  fecal  masses  in  the  colon  which 
occur  in  habitual  obstipation.  This  condition  is  more  frequently 
the  result  of  defective  innervation  of  the  intestine,  and  in  rare 
instances  of  congenital  or  acquired  debility  of  the  muscular  peris- 
talsis. The  formation  of  fecal  concretions  or  coproliths,  under  such 
conditions,  occurs  preferably  in  such  localities  of  the  colon  in  which 
the  progress  of  the  feces  is  to  a  certain  extent  impeded  by  natural 
difficulties  of  the  lumen.  We  therefore  find  them  preferably  in  the 
cecum,  the  flexures,  and  the  sigmoid  colon.  The  longer  they 
remain,  the  harder  they  become.  At  first  they  are  simply  con- 
densed stagnating  masses,  which  do  not  obstruct  the  bowel  entirely ; 
gradually  they  become  hardened  by  the  loss  of  water  by  absorption, 
and  larger  by  the  further  deposition  of  solid  material.  In  such  cases 
the  clinical  picture  of  a  slowly  progressing  stenosis  may  develop, 
occasionally  becoming  suddenly  aggravated  to  an  absolute  occlu- 
sion. If  the  loops  that  are  made  gravid  by  this  accumulation  are 
dislocated,  they  give  rise  to  kinking  or  the  development  of  a  volvu- 
lus of  the  sigmoid  flexure.  The  lethargy  of  the  colon  may  be  still 
more  aggravated  by  the  distention  or  the  weight  of  the  stagnating 
material  and  the  gases  formed  therefrom.  Paralysis  of  the  muscu- 
lature, including  all  the  symptoms  of  intestinal  occlusion,  may 
follow.  If  a  stenosis  has  previously  existed, — for  instance,  one 
depending  on  an  ulcer  or  a  carcinoma, — a  fecal  concretion  may 
become  lodged  in  front  of  it  and   render  it  an  absolute  obstruction. 

Symptomatology. — The  symptoms  of  coproliths  will  be  those 
of  chronic  enterostenosis  or  of  intestinal  occlusion,  with  the  features 
that  are  characteristic  of  these  conditions.  When  the  fecal  accu- 
mulation is  in  the  sigmoid  or  rectum,  tenesmus  will  be  a  prominent 
symptom,  which  will  not  be  present  if  the  mass  is  in  the  ascending 
or  transverse  colon. 

Diagnosis. — The  diagnosis  is  not  always  easy,  and  the  fecal 
tumor  has  been  mistaken  for  neoplasms,  abscess,  and  floating  kid- 
ney. The  statistics  of  H.  Illoway,  in  his  scholarly  monograph  on 
"Constipation,"  give  numerous  cases  of  this  sort.  There  are  cases 
of  this  kind  in  which  there  may  be  an  enormous  accumulation  of 
hard  and  dry  feces  in  the  rectum,  and  still  a  spurious  kind  of  diar- 
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rhea  exists  at  the  same  time  (Morris  Price,  "Brit.  Med.  Jour.,"  1886, 
vol.  11,  121 1).  One  should  never  omit  to  examine  by  the  vagina 
and  rectum.  If  the  fecal  tumor  is  in  the  lower  section  of  the  large 
intestine,  it  can  as  a  rule  be  palpated.  A  previous  history  of  chronic 
constipation  is  always  suggestive,  particularly  when  associated  with 
repeated  attacks  of  transient  occlusion.  Naturally  such  transient 
occlusions  can  also  be  due  to  one  or  the  other  form  of  intestinal 
obstruction  described  in  other  chapters.  If  meteorism  exists,  it  is 
impossible  to  palpate  the  fecal  tumor.  If  a  tumor  can  really  be  felt, 
the  question  may  arise  whether  it  is  really  a  fecal  tumor  or  a  neo- 
plasm. Under  such  conditions  the  best  course  to  take  is  to  give 
the  patient  several  oil  or  soap  enemata.  If  the  tumor  does  not 
move  from  its  position,  as  it  often  will,  these  injections  will  at  least 
render  it  soft,  so  that  it  can  be  indented  by  the  pressure  of  the  fin- 
gers. Repeated  enemata  and  examinations  are  sometimes  necessary. 
Gersuny  ("  Wien.  klin.  Wochenschr.,"  1896)  describes  a  so-called 
"  adhesive  sign,1'  which  consists  in  adhesion  of  the  intestinal  mucosa 
to  the  fecal  tumor  after  it  has  been  pressed  against  it  for  some  time 
by  the  examining  finger.  When  the  pressure  is  interrupted,  the 
intestinal  mucosa  releases  itself  from  the  fecal  mass.  According  to 
Gersuny,  this  releasing  movement  is  perceptible  and  characteristic 
for  fecal  tumor.  Hofmokl  ("Wien.  med.  Wochenschr.,"  1896,  S. 
43)  investigated  this  sign  of  Gersuny,  but  failed  to  confirm  it  as  a 
reliable  diagnostic  means.  Although  I  have  personally  attempted 
to  discover  the  sign  in  a  number  of  fecal  tumors,  I  have  also  failed 
to  recognize  it.  In  forty-four  cases  of  obstruction  from  abnormal 
contents,  Fitz  (/.  c.)  collected  nineteen  as  due  to  fecal  concretions. 
A  critical  consideration  led  him  to  exclude  many  cases  as  doubtful. 
Many  of  the  symptoms  of  the  obstruction  which  are  attributed  to 
the  fecal  accumulation,  or  coproliths,  are  due  to  an  associated  peri- 
tonitis or  an  inflamed  appendix.  Fitz  emphasizes  that  if  fecal 
tumors  are  found,  and  the  symptoms  of  intestinal  obstruction  are 
present,  it  by  no  means  follows  that  they  are  due  immediately  to 
the  feces.  An  associated  inflamed  appendix  is  of  so  frequent 
occurrence  that  it  alone  suffices  to  suggest  the  diagnosis  of  obstruc- 
tion. Enormous  fecal  accumulations  may  exist,  in  other  cases,  and 
very  few  symptoms  arise  to  suggest  an  attack  of  acute  internal 
obstruction.  It  is  obvious  from  the  considerations  of  Fitz  that 
11 — 16 
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obstruction  from  feces  may  be  excluded  from  the  series  of  acute 
internal  mechanical  obstructions,  because  abdominal  pain,  meteor- 
ism,  and  stercoraceous  vomiting  were  very  rare  and  late  symptoms, 
while  nausea  and  vomiting  were  also  of  late  occurrence.  A  tumor 
was  present  in  half  the  cases,  but  by  rectal  injections,  etc.,  positive 
evidence  was  obtained  that  it  was  not  a  neoplasm,  but  characteristi- 
cally fecal.  Fever  was  absent.  As  the  seat  of  the  obstruction  from 
fecal  accumulation  was  the  large  intestine,  and  the  lower  part  was 
more  often  involved  than  the  upper,  this  may  be  interpreted  in  favor 
of  the  view  that  the  accumulation  of  feces  in  so-called  stercoral  typh- 
litis is  not  the  cause  of  an  inflamed  cecum  and  appendix,  but  rather 
the  result. 

5.  Obturation  by  Entozoa. 

Although  Leichtenstern  (von  Ziemssen's  "  Handbuch,"  Bd.  vn, 
2,  2.  Aufl,  1878,  S.  491),  Davaine  ("  Traite  de  Enterzoaires  et  de 
Maladies  vermineuses,"  second  edition,  Paris,  187 1),  and  Heller 
("  Darmschmarotzer,"  S.  586)  doubt  the  possibility  of  intestinal  ob- 
turation by  parasites  and  worms,  yet  Mosler  and  Peiffer  (Nothnagel's 
"Spec.  Pathol,  u.  Ther.,"  Bd.  vi,  S.  197)  are  inclined  to  accept  this 
condition  as  a  clinical  fact.  The  obturation  occurs  mostly  by 
ascarides  lumbricoides,  and  the  location  of  the  obturation  is  mostly 
near  the  ileocecal  valve,  and  in  children.  The  authors  last  quoted 
affirm  the  occurrence  of  obstruction,  incarceration,  and  volvulus  by 
enormous  accumulation  of  spool  worms.  Simon  reported  the  follow- 
ing interesting  observation  ("  Revue  medicale,  de  l'Eto,"  1892,  No. 
8),  also  cited  by  Mosler  and  Peiffer  (/.  c.)  :  A  child  eleven  years  old 
became  unconscious  as  a  result  of  violent  pains  in  the  umbilical 
region.  After  three  days  symptoms  of  peritonitis  set  in.  In  the 
subumbilical  region  there  was  a  distinct  resistance  with  localized 
pain.  On  the  following  days  bloody  evacuations.  Nothing  ab- 
normal on  rectal  examination.  Operation  for  artificial  anus  was 
performed  ;  and  thereafter  an  evacuation  of  a  stream  of  liquid  feces, 
and  collapse  of  the  distended  abdomen  occurred.  On  the  fol- 
lowing day  a  conglomeration  of  seven  live  ascarides  lumbricoides 
was  expelled  from  the  artificial  anus.  After  this  the  stools  were 
evacuated  by  the  normal  anus,  and  later  on  five  more  similar  worms 
were  expelled.     The  artificial  anus  healed  completely,  and  recovery 
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was  perfect  Heidenreich  ("  Semaine  medicale,"  1891,  No.  42) 
performed  an  enterostomy  for  similar  indications,  resulting  in  recov- 
ery. In  recent  American  literature  I  have  found  the  following  case 
bearing  on  this  condition:  E.  H.  Bartley  ("Archives  of  Pedi- 
atrics," April,  1898)  reports  a  case  of  intestinal  obstruction  due  to 
lumbricoid  worms,  simulating  appendicitis.  On  opening  the  abdo- 
men a  ball  of  intertwined  lumbricoids  was  found  in  the  ileum,  rest- 
ing against  the  ileocecal  valve,  and  completely  occluding  the  open- 
ing. An  attempt  to  force  the  worms  through  was  without  success. 
As  the  appendix  was  swollen,  edematous,  and  intensely  congested, 
it  was  thought  best  to  remove  it.  The  ileum  was  then  opened  by 
a  small  incision  and  about  forty  worms  removed  with  forceps.  The 
incision  was  sutured  and  the  abdominal  cavity  cleansed  and  com- 
pletely closed.  All  went  well  for  forty-eight  hours,  then  sharp  pain 
was  complained  of  in  the  left  leg,  which  became  very  cold ;  gan- 
grene set  in,  and  seven  days  after  the  first  operation  an  imperfect 
line  of  demarcation  was  formed  about  4  inches  above  the  malleoli. 
Amputation  was  performed  at  the  knee-joint  and  the  child  made  a 
slow  but  perfect  recovery.  Pribram  reports  the  case  of  ileus 
verminosis  of  the  small  intestine,  which  was  also  cured  by 
operation  (Ebstein  and  Schwalbe,  "  Handbuch  der  prakt.  Med.," 
Bd.  11). 

Characteristic  Subjective  and  Objective  Signs  of  Obturation, 
as  Distinct  from  Other  Forms  of  Obstruction. 

The  signs  I  shall  consider  are  (i)  meteorism,  (2)  gas  and  stool 
retention,  (3)  nausea  and  vomiting,  (4)  pain,  (5)  incarceration  shock, 
and  (6)  the  condition  of  the  peristalsis. 

1.  Meteorism. — While  it  is  always  present  in  obturations,  it  is 
restricted  to  moderate  limits,  and  it  never  acquires  the  colossal 
degree  (at  least  not  in  the  early  stages)  which  is  observed  in 
strangulation.  All  the  signs  of  which  I  shall  speak  as  valuable  in 
the  diagnosis  are  of  use  only  in  the  early  stages.  In  order  to  deter- 
mine the  nature  of  the  various  impermeabilities,  only  the  early 
stages  of  the  disease  can  be  utilized.  In  the  later  stages,  when 
paralysis  has  involved  entire  districts  of  the  intestine,  the  dead 
quietude  of  the  distended  abdomen  does  not  even  permit  of  a  dif- 
ferential diagnosis  between  strangulation  and  diffuse  peritonitis,   or 
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between  any  of  the  various  forms  of  obstruction.  According  to 
Kader's  experiments,  which  have  been  repeatedly  cited,  the  main 
cause  of  meteorism  is  the  disturbance  of  the  circulation  in  the  intes- 
tinal walls,  which  impedes  the  absorption  of  gases  from  the  intes- 
tinal lumen  into  the  blood,  and  therefore  a  local  distention  with  gases 
develops.  Such  circulatory  disturbances  occur  only  in  strangulation 
of  an  intestinal  loop.  In  obturation,  which  represents  the  simple 
blocking  of  the  lumen,  without  circulatory  disturbance  of  the  in- 
testinal wall,  the  absorption  of  gases  from  the  intestine  into  the  blood 
is  not  disturbed  (Zuntz).  Therefore  the  development  of  meteor- 
ism of  considerable  dimensions  is  prevented.  In  the  later  stages 
of  obturation  a  disproportion  ensues  between  gas  formation  and  gas 
resorption,  as  a  result  of  which  meteorism  develops.  At  first  it 
takes  place  in  the  loops  immediately  above  the  obturation,  then  it 
extends  to  other  loops  in  advance  of  the  obstacle.  In  the  begin- 
ning of  each  case  the  prestenotic  loop,  which  is  distended  more 
than  the  rest,  may  serve  as  an  indication  of  the  seat  of  the  obtura- 
tion. 

2.  Gas  and  Stool  Retention. — Whilst  gas  and  stool  retention  is 
absolute  in  strangulation,  it  is  only  relative  in  obturation.  Gases 
frequently  pass  in  the  latter  condition.  This  is  intelligible  from 
the  mechanism  of  the  impermeability,  which  may  suffice  for  the  re- 
tention of  firmer  particles  whilst  gases  can  still  make  their  escape. 

3.  Nausea  and  Vomiting. — Whilst  these  signs  are  present  from 
the  very  beginning  in  strangulation,  they  may  be  wanting  for  a 
long  time  in  obturation.  The  so-called  initial  vomiting  of  reflex 
origin,  which  I  have  described  in  the  strangulations,  is  very  rarely 
observed  in  obturation.  In  later  stages,  however,  of  the  latter 
condition,  vomiting  as  a  rule  sets  in  and  may  assume  the  character 
of  fecal  vomiting,  as  a  result  of  overaccumulation  in  the  prestenotic 
loops.  If  the  question  were  asked,  "In  which  condition  does  ster- 
coraceous  vomiting  occur  most  often  as  a  constant  symptom — ob- 
turation or  strangulation?"  I  think  it  would  have  to  be  answered 
that  it  occurs  most  constantly  in  obturation,  for  in  the  strangulations 
the  violent  vomiting  from  the  very  beginning  of  the  disease  pre- 
vents the  overfilling  of  the  prestenotic  loops  and  the  decomposition 
of  their  contents.  Frequently  death  occurs  even  before  the  offen- 
sive putrefying  masses  can  accumulate. 
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4.  Pain. — The  pain  in  strangulation  is  very  intense,  but  constant 
and  uninterrupted.  In  obturations  the  pain,  while  it  also  may  be 
severe,  is  periodic,  occurring  at  intervals,  for  it  accompanies  the 
peristaltic  contractions  of  the  prestenotic  loops.  During  obturation 
these  contractions  may  occasionally  become  tetanic,  and  the  pain 
which  is  dependent  upon  these  is  described  as  being  of  a  colicky 
nature. 

5.  Incarceration  Shock. — The  general  condition  suffers  surpris- 
ingly little  during  obturations  ;  whilst  the  painful  colics  are  very  tor- 
turing, they  are  not  accompanied  by  the  rapid  decrease  of  strength, 
nor  the  cardiac  debility,  which  occur  in  strangulations.  When 
collapse  occurs  eventually  in  obturations  of  long  standing,  it  is 
produced  by  the  pains,  the  exhaustion  and  insomnia,  perhaps  from 
autointoxication,  and  is  unlike  the  incarceration  shock  of  strangu- 
lation, which  occurs  much  sooner,  and  is  not  dependent  upon  these 
conditions,  but  is  of  reflex  origin.  Incarceration  shock,  therefore, 
which  is  a  characteristic  accompaniment  of  strangulation,  may  be 
said  to  be  wanting  entirely  in  obturation. 

6.  Peristalsis. — The  peristaltic  contractions  in  the  intestinal  loops 
above  the  obstacle  are  so  pronounced  in  obturation  that  they  may 
be  said  to  be  characteristic  of  it.  This  sign  is  most  pronounced  in 
acute  obturation  occurring  on  the  basis  of  an  already  existing 
enterostenosis.  Here  the  already  developed  hypertrophy  of  the 
muscularis  enables  the  intestinal  wall  to  give  rise  to  peristaltic  con- 
tractions of  exceptional  intensity.  Intestinal  loops  may  actually 
become  so  tetanically  contracted  that  they  become  rigid,  and  are 
raised  above  the  niveau  of  the  abdomen,  as  plastic,  hard  cylinders. 
This  sign  has  been  called  by  Nothnagel  "  Darmsteifung  "  (bowel 
stiffening,  or  erection),  and  is  characteristic  of  a  chronic  stenosis  ; 
but  also  in  the  other  forms  of  obturation  which  attack  an  intestine 
that  has  been  hitherto  entirely  permeable,  increased  peristaltic 
movements  are  most  always  discernible.  The  "  Darmsteifung" 
may  not  be  visible,  it  is  true,  but  we  can  almost  always  detect  and 
follow  a  peristaltic  wave,  generally  running  in  one  direction,  and 
terminating  at  a  certain  point,  which  corresponds  to  the  seat  of  the 
obstruction. 

The  tetanic  contractions  which  occur  in  impermeabilities  on  the 
basis  of  chronic  stenoses  are  maintained  a  long  time,  whereas  in  ob- 
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turation  where  a  muscular  hypertrophy  of  the  intestinal  wall  has 
not  developed  the  peristalsis  weakens  and  relaxes  much  sooner,  and 
is  gradually  replaced  by  muscular  paralysis,  in  consequence  of  over- 
distention.  Like  the  pains,  the  increased  peristalsis  in  the  supra- 
stenotic  loops  presents  a  periodic  character,  occurring  in  paroxysms 
and  accompanied  by  more  or  less  colic.  The  periodicity  of  the 
attack  in  obturations  is  explained  by  the  temporary  exhaustion  of 
the  intestinal  musculature,  and  perhaps  also  by  the  change  in  posi- 
tion of  the  intestinal  contents,  which  exert  an  irritation  upon  the  in- 
testinal nerves  and  evoke  the  contraction. 

The  following  is  a  comparative  statement  of  subjective  and  ob- 
jective signs  of  strangulation  and  obturation  : 

Strangulation.  Obturation. 

Meteorism  :  Acquires  colossal  dimensions.        Jifeteorism :  Present,  but  limited. 
Gas  and  Stool  Retention  :  Absolute.  Gas  and  Stool  Retention  :    Only  relative. 

Gases  frequently  pass. 
Nausea  and   Vomiting :  Present  from  the       Nausea  and  Vomiting :  Absent  for  a  long 
beginning.     Initial  or  reflex  vomiting.  time.      Initial  or  reflex  vomiting  rarely 

observed. 
Pain  ;    Very    intense,    constant,    uninter-       Pain  :  Periodic,  occurring  at  intervals. 

rupted. 
Incarceration  Shock  :  Characteristic.     Car-       Incarceration  Shock  :  Shock  wanting.  Ex- 
diac  debility.     Rapid  decrease  of  haustion   may   supervene   after   some 

strength.  time. 

Peristalsis  :    No   peristalsis  in   the    supra-       Peristalsis :  Peristaltic  contractions  in  su- 
stenotic  loops.  prastenotic  loops  pronounced  and  char- 

acteristic. 


INVAGINATION   OR  INTUSSUSCEPTION. 

Invagination  or  intussusception  is  a  term  designating  a  con- 
dition in  which  one  section  of  the  intestine  is  telescoped  into 
the  lumen  of  another,  one  section  surrounding  the  other  like  a 
sheath.  It  is  one  of  the  most  frequent  abnormalities  that  give  rise 
to  intestinal  occlusion.  In  295  cases  of  obstruction  compiled  by 
Fitz  (/.  c.\  93,  or  32  per  cent.,  were  intussusceptions.  In  1000 
operations  for  intestinal  obstructions,  compiled  by  Chas.  L.  Gibson 
("Annals  of  Surgery,"  October,  1900),  187  were  intussusceptions. 
Of  all  the  various  forms  of  acute  intestinal  obstruction  this  type 
presents  the  most  definite  and  clear-cut  symptomatology. 
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An  invagination  consists  of  three  cylinders  pushed  into  one 
another  in  the  following  way  : 

The  outer  cylinder,  which  embraces  the  other  two,  is  called  the 
vagina,  sheath,  or  "  intussuscipiens  "  ;  the  two  other  layers  con- 
tained within  it  are  called  the  "  intussusceptum."  It  consists  of 
the  middle  and  inner  cylinders.  The  innermost  of  these,  that  which 
is  nearest  to  the  central  lumen,  is  called  the  "  entering,"  and  the  mid- 
dle tube  is  called  the  outwardly  receding  or  "returning  cylinder." 
The  lower  part  where  the  innermost  or  entering  cylinder  curves 
over  into  the  receding  or  returning  cylinder  is  called  the  head  or 


Fig.  5. — Showing  Interior  of  Invagination. — {From  preparation  in  Anatomical  Laboratory, 

University  of  Maryland.) 


apex.  It  is  always  directed  toward  the  anus.  The  upper  part  of 
the  invagination,  where  the  sheath  or  vagina  curves  over  into  the 
middle  or  returning  cylinder,  is  designated  as  the  neck.  The 
external  cylinder  or  sheath  and  the  middle  or  returning  cylinder 
are  in  contact  with  each  other  by  the  mucosa.  The  middle  and 
internal  cylinders*  are  in  contact  by  the  peritoneum  or  serosa. 
Leichtenstern  describes  double  invaginations  consisting  of  five  cyl- 
inders, and  triple  invaginations  consisting  of  seven  cylinders.  There 
are  also  total  or  complete,  and  partial,  lateral,  or  incomplete  in- 
vaginations. In  the  latter  only  a  circumscribed  area  of  the  intes- 
tinal wall   is  arched  forward  into   the  lumen,  just  the  reverse  of 
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what  has  taken  place  in  diverticular  expansions.  Partial  invagina- 
tion occurs  in  association  with  benign  and  malignant  neoplasms, 
which  draw  the  intestinal  wall  into  its  lumen  by  their  own  weight. 
Leichtenstern  distinguishes  between  an  "agonal"  invagination  on 
the  one  hand,  and  a  "vital"  persisting  or  inflammatory  invagina- 
tion on  the  other.  Nothnagel  designated  these  two  conditions 
as  the  "physiological"  and  "pathological"  forms  of  invagination. 
Invaginations  most  always  occur  in  such  a  manner  that  a  superior 
portion  of  the  intestine  is  telescoped  into  an  inferior  one,  toward 
the  anus  (descending  form).  In  extremely  rare  cases  an  inferior 
section  of  the  intestine  is  sheathed  into  a  superior  one  (toward  the 
mouth  (ascending  form).  The  portion  called  the  apex  or  head 
is  always  formed  by  the  same  part  of  the  intestine.  The  ad- 
vance of  the  invagination  occurs  at  the  expense  of  the  external 
sheath,  vagina,  or  intussuscipiens,  which  continually  rolls  itself 
over  the  intussusceptum.  Only  in  the  ileocolic  invagination  does 
the  neck  or  head  itself  advance,  and  in  this  type  alone  is  the  apex 
composed  of  different  portions  of  the  intestine  as  the  invagination 
advances. 

Physiological  (Nothnagel)  or  Agonal  Form    (Leichtenstern) 

of  Invagination. 

This  very  probably  always  occurs  after  death,  during  the  agony, 
its  origin  depending  on  the  fact  that  one  part  of  the  intestine  dies 
sooner  than  other  parts,  thereby  making  it  possible  that  a  portion 
of  the  bowel  which  is  still  contractile  may  become  invaginated  into 
one  which  is  already  paralyzed.  At  autopsies  they  may  be  found 
at  three  to  five  different  places  in  the  same  subject.  They  occur  in 
the  small  intestine  almost  without  exception,  and  rarely  exceed  2 
inches  (about  5  cm.  in  length).  They  are  most  frequently  found  in 
the  bodies  of  children,  and  are  rare  in  adults.  They  may  be  either 
ascending  or  descending,  and  are  distinguished  from  the  patho- 
logical or  inflammatory  forms  by  non-inclusion  of  the  mesentery 
and  by  absence  of  anatomical  changes  in  the  intestinal  wall  and 
peritoneum.     Veiy  slight  traction  suffices  to  draw  them  out. 

Figure  5,  page  247,  represents  this  form  of  invagination. 
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Pathological  Invagination  (Nothnagel).  Vital,  Persistent,  or 
Inflammatory  Form  (Leichtenstern).  Obstructive  Form 
(Treves). 

This  is  the  type  that  concerns  us  most,  clinically.  As  a  rule,  it 
occurs  singly,  and  in  any  part  of  the  intestine.  This  form  may 
reach  considerable  length  of  invaginated  portion,  and  is,  as  a  rule, 
always  a  descending  invagination.  Leichtenstern  found  but  eight 
ascending  pathological  invaginations  among  593  cases.  Even  these 
eight  cases  are  not  free  from  objection,  since  Leichtenstern  remarks 
that  they  had  developed  at  a  time  when  the  normal  peristalsis  was 
arrested  and  antiperistalsis  had  developed  as  a  result  of  peritonitis 
and  paralysis  of  a  considerable  district  of  the  intestine.  Besnier, 
Hektoen,  Jones,  and  d'Arcy  Power  have  described  ascending  patho- 
logical invaginations.  Invaginations  occur  with  greatest  facility  in 
the  movable  portions  of  the  bowel,  those  which  possess  a  mesen- 
tery. This  mesentery  is  drawn  into  the  invagination,  and,  being 
compressed,  grave  circulatory  disturbances  develop  as  a  result  of 
the  obliteration,  first  of  the  veins,  and  later  on  of  the  arteries,  by 
compression.  Serous  transudation  soon  invades  the  walls  of  the 
intussusceptum,  and  hemorrhages  into  the  lumen  occur.  If  the 
compression  of  the  arteries  is  advanced,  gangrene  may  develop,  and 
if  a  well-defined  line  of  demarcation  has  formed,  a  kind  of  sponta- 
neous cure  has  been  known  to  occur  by  sequestration  of  the  invagi- 
nated portion.  A  large  number  of  terms  have  been  invented  to 
designate  the  different  forms  of  invaginations  as  they  occur  in  vari- 
ous parts  of  the  intestine. 

Terminology. 

If  a  portion  of  the  intestine  is  invaginated  into  another  portion  of 
the  same  section  of  the  bowel,  bearing  the  same  name,  the  whole 
invagination  is  designated  by  the  name  of  that  particular  district  of 
the  intestine.  For  instance,  an  invagination  of  the  duodenum  into 
itself  is  called  a  "duodena/is."  One  of  the  jejunum  into  itself  is 
termed  a  "jcyuna/is."  If,  however,  one  section  of  the  bowel  is 
invaginated  into  another  section,  the  abnormality  is  designated  by 
the  conjoint  name  of  the  two  sections  ;  for  example,  an  invagination 
of  the  duodenum  into  the  jejunum  is  called  a  " duodeno-jejunalis." 
An  invagination  of  the  jejunum  into  the  ileum  is  termed  a  "jcjimo- 
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iliaca."  Sometimes  a  portion  of  the  bowel  which  is  invaginated  into 
another  portion  of  its  own  section  may  again  become  ensheathed 
into  a  still  lower  adjoining  section.  This  is  what  occurs,  for  exam- 
ple, when  the  ileum,  after  it  is  invaginated  upon  itself,  is  telescoped 
into  the  colon,  through  the  ileocecal  valve.  This  intussusception 
is  called  the  "  iliaca-ileocolica."  The  latter  is  the  most  compli- 
cated of  all  invaginations.  All  types  in  which  the  ileum  and  cecum 
are  simultaneously  involved  are  grouped  under  the  name  of  "  ileo- 
cecalis."  The  typical  form  of  this  is  that  in  which  the  ileum  and 
cecum  are  invaginated  into  the  colon  in  such  a  manner  that  the  ileo- 
cecal valve  precedes  as  the  apex  of  the  intusssusceptum.  The 
innermost  cylinder  is  formed  by  the  ileum,  and  the  vagina  or  sheath 
is  formed  by  the  colon.  The  apex  of  the  whole  invagination  is  the 
ileocecal  opening,  including  the  valve.  This  form  (the  ileocecalis) 
is  divided  into  two  subtypes — (a)  the  "  ileocolica  "  and  ($)  "  iliaca- 
ileocolica."  The  ordinary  ileocecalis  has  just  been  described.  The 
ileocolica  differs  from  it  in  that  the  valve  does  not  form  the  apex  of 
the  intussusceptum,  but  the  lower  end  of  the  ileum  projects  through 
the  valve  into  the  colon.  The  valve  itself  and  the  cecum  remain  at 
first  in  their  normal  position.  If  this  invagination  advances  still  fur- 
ther, the  colon  and  the  cecum  are  inverted,  and  become  the  middle 
cylinder.  In  this  form,  the  apex  is  always  formed  by  the  prolapsed 
ileum.  The  first  step  of  this  type  of  invagination,  where  the  ileum 
simply  prolapses  through  the  ileocecal  valve  into  the  colon,  leads  to 
an  adhesive  inflammation  between  these  two  cylinders,  which  is  a 
necessary  condition  to  the  subsequent  inversion  of  the  cecum  and 
colon,  and  their  becoming  the  middle  cylinder.  The  ileocecalis  is 
the  type  which  may  develop  into  the  largest  dimensions.  It  may 
extend  through  the  entire  colon  as  well  as  sigmoid  and  rectum,  and 
appear  through  the  sphincter  at  the  anus,  the  ileocecal  valve  all  the 
time  forming  the  apex. 

All   these  forms  may  be  arranged   in  the  following  three  great 
groups  : 

I.  Enteric  invagination,  in  which  small  intestine  is  invaginated  by 
small  intestine. 

II.  Colic  invagination,  in  which  large  intestine  is  invaginated  by 
large  intestine. 

III.  Ileocecal  invagination,  in  which  small  intestine  is  invaginated 
by  the  colon. 
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Age. 

The  years  of  early  childhood  are  those  in  which  invaginations 
occur  most  frequently.  Thirty-four  per  cent,  of  the  cases  collected 
by  Fitz  were  under  the  age  of  one  year,  and  56  per  cent,  under  the 
age  of  ten  years.  His  statistics  (/.  c,  p.  15)  include  91  cases,  51  of 
which  occurred  prior  to  the  tenth  year.  This  agrees  fairly  well 
with  the  statistics  of  Leichtenstern,  who  collected  593  cases,  134  of 
which  occurred  in  the  first  year  of  life.  Of  these,  80  occurred  from 
the  fourth  to  the  sixth  month  of  life.  The  second  to  the  fifth 
year  included  49  cases  of  invagination.  Pilz  ("  Jahrbuch  f.  Kinder- 
heilkunde,"  N.  F.,  Bd.  in,  H.  1)  collected  163  cases  in  children. 
Of  these,  91  occurred  in  the  first  year  of  life.  From  the  second  to 
the  fourteenth  year  there  were  71  cases.  Those  that  occurred  in 
the  first  year  of  life  were  distributed  as  follows  :  Under  two  months, 
3  cases;  three  months,  10  cases;  from  the  fourth  to  the  sixth 
month,  55  cases  ;  from  the  seventh  to  the  twelfth  month,  23  cases. 
All  the  cases  of  intestinal  obstruction  that  occurred  in  children 
under  one  year,  in  Chas.  L.  Gibson's  table  (/.  c,  p.  490),  were  intus- 
susceptions. Widerhofer  collected  58  cases,  of  which  32  occurred 
in  the  first  year  of  life,  and  1 1  from  the  second  to  the  tenth  year. 

Sex. 

At  all  ages  the  male  sex  exceeds  the  female  as  far  as  the  relative 
occurrence  of  this  abnormality  is  concerned.  In  79  cases  collected 
by  Fitz,  52  were  among  males  and  27  among  females.  Rafhnesque, 
however,  among  71  cases  of  the  chronic  form,  had  38  men  and  33 
women.  Chas.  L.  Gibson's  statistics  (/.  c.)  show  that  72  per  cent. 
of  the  cases  of  intussusception  occurred  in  males,  and  28  per  cent. 
in  females. 

Pathogenesis. 

It  is  probable  that  almost  even-  experimenter  in  physiology  who 
has  worked  on  the  abdomen  of  living  rabbits  and  guinea-pigs  has 
observed  the  formation  and  resolution  of  invaginations.  The  first 
physiologists  to  make  note  of  this  observation  was  Albrecht  von 
Haller.  Xothnagel  also  mentions  having  observed  the  formation 
and  resolution  of  invaginations  in  the  intestines  of  rabbits  when  the 
entire  abdomen  was  submerged  in  warm  physiological  salt  solution. 
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Some  of  them  lasted  for  ten  minutes.  They  originate  by  the  tele- 
scoping of  a  strongly  contracted  part  of  the  intestine  into  one  that 
has  remained  quiescent  and  relaxed.  Nothnagel  ("  Zeitschr.  f.  klin. 
Med.,"  1882)  and  Senn  ("Annals  of  Surgery,"  1888,  VII,  4)  have 
conducted  exact  experiments  throwing  light  upon  the  method  of 
production  of  invagination.  The  formation  of  this  condition  in 
guinea-pigs  seems  to  have  a  physiological  character,  and  Nothnagel 
has  suggested  that  also  in  the  normal  human  intestine  such  small 
invaginations  may  form  and  become  resolved  spontaneously,  with- 
out giving  rise  to  disturbances.  Cruveilhier,  Raffinesque,  and  Treves 
also  favor  the  view  of  momentary  (transient)  invaginations  in  the  human 
being.  Cruveilhier  explains  the  transient  but  veiy  sharp  attacks  of 
colic  which  occur  after  the  ingestion  of  especially  indigestible  food 
by  assuming  a  momentary  formation  of  invaginations.  Joseph  Bell 
(cited  from  Nothnagel,  /.  c),  on  performing  a  laparotomy  for  internal 
incarceration,  found  an  invagination  10  cm.  (about  4  inches)  long  on 
opening  the  abdomen.  It  was  easily  replaced.  The  question  arises, 
"  How  is  a  severe  pathological  form  of  invagination  developed  from 
a  physiological  one?"  There  are  two  principal  views  which  conflict 
in  explanation  of  this  question.  They  may  be  called  the  theory  of 
invagination  by  paralysis,  and  that  of  invagination  by  spasm  of  the 
intestine.  The  former  is  held  by  Leichtenstern.  He  assumes  a 
paresis  of  a  limited  portion  of  the  intestine,  and  during  this  relaxed 
and  helpless  state,  any  accidental,  intense  peristalsis  may  supply 
the  force  for  telescoping  a  normally  contractile  portion  of  the 
intestine  into  the  paralytic  portion.  Nothnagel  (/.  c.)  favors  the 
view  of  production  of  invagination  by  a  spasmodic  contraction  of 
the  intestine.  Whenever  a  tetanic  contraction  of  a  limited  portion 
of  the  bowel  was  produced  by  the  application  of  the  faradic  current, 
a  small  invagination  developed  at  the  boundary  between  the  power- 
fully contracted  and  the  normal  intestine.  This  invagination  is  not 
formed,  as  some  observers  state,  by  the  pushing  of  the  contracted 
portion  into  the  passive  portion,  but  by  the  arching  over  of  the  nor- 
mal intestine  onto  and  around  the  end  of  the  contracted  district.  The 
further  development  of  the  invagination  occurs  exclusively  at  the  ex- 
pense of  those  parts  of  the  bowel  from  the  sheath  toward  the  anus. 
The  contracted  portion  which  develops  below  the  point  of  irritation 
becomes  the  entering  cylinder  of  the  intussusceptum.    The  returning 
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cylinder  and  the  intussuscipiens  are  formed  by  the  passive  intestine 
lower  down,  which  is  drawn  over  the  contracted  part  of  the  longi- 
tudinal muscular  fibers.  The  intestine  lying  above  the  tetanic  con- 
tracture does  not  take  any  part  in  the  formation  of  the  invagination. 
The  growth  of  invagination  at  the  expense  of  intestinal  districts  lying 
always  toward  the  anus  of  the  contracture — that  is,  at  the  expense 
of  the  sheath — makes  it  possible  that  the  intestinal  segments  which 
have  formed  the  original  starting-point  always  remain  at  the  apex  or 
point.  This  is  the  explanation  of  the  fact  observed  in  the  ileocecalis, 
namely,  that  the  ileocecal  valve  may  appear  at  the  anus,  and  the 


J/i  vafftnution 

Fig.  6. — Exterior  of  Invagination. — (From  preparation  in  Anatomical  Laboratory,   Uni- 
versity of  Maryland. ) 


entire  large  intestine  be  telescoped  upon  itself.  But  the  ileum,  ex- 
cepting the  lower  portion,  which  is  primarily  contracted,  is  entirely 
outside  of  the  invagination.  The  stimulus  or  irritant  for  the  further 
pathological  contractions  which  draw  the  lower  segments  of  the  in- 
testine over  the  intussusceptum  is,  according  to  Nothnagel,  furnished 
by  the  incarcerated  head  of  the  invagination.  This  head,  which  con- 
stitutes a  thickening  formed  by  the  entering  and  returning  layers  of 
the  invagination,  constitutes  the  foreign  body,  which  is  treated  like 
any  other  of  the  intestinal  contents — that  is,  the  peristalsis  tends  to 
propagate  it  downward.      But  it  is  necessary  to  emphasize  once  more 
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that  the  originally  contracted  portion  is  not  shot  into  the  lower  intes- 
tine from  above  downward  by  the  peristalsis ;  on  the  contrary,  the  in- 
testinal segment  below  the  point  of  spastic  constriction  is  drawn 
upward  over  this  tetanic  portion  by  the  contraction  of  the  longitu- 
dinal muscular  fibers.  Cruveilhier,  Brinton,  Bristow,  Dance,  Raffin- 
esque,  and  Treves  have  accepted  these  interpretations  of  Nothnagel, 
and  even  Leichtenstern,  while  still  adhering  to  his  hypothesis  of  a 
primary  paresis  as  an  inciting  factor  in  the  production  of  certain  in- 
vaginations, accepts  a  kind  of  tenesmic  spasm  of  the  sphincter  of  the 
ileocecal  orifice  as  explanation  of  the  most  frequent  form  of  invagi- 
nation (44  per  cent,  of  the  cases) — the  ileocecalis.  The  type  known 
as  ileocolica,  where  the  large  portion  of  the  ileum  is  wedged  through 
the  ileocecal  valve  into  the  colon,  is  in  its  incipiency  a  genuine  prolapse 
of  the  ileum  into  the  colon,  according  to  Leichtenstern.  A  similar 
condition  exists  at  the  end  of  the  digestive  tract,  where  the  rectum 
has  been  found  prolapsed  through  the  anus.  Whilst  Nothnagel 
does  not  deny  the  possibility  of  origin  of  invagination  from  paralysis 
of  a  limited  intestinal  district,  he  could  never  produce  an  invagi- 
nation experimentally  by  causing  a  circumscribed  intestinal  paralysis. 
A  third  hypothesis  attempting  an  explanation  of  the  origin  of 
invagination  does  not  recognize  either  spasm  or  paresis  as  a  neces- 
sary etiological  factor,  but  conceives  invagination  to  be  a  purely 
mechanical  process.  This  is  the  theory  of  Besnier  ("  Des  etrang- 
lements  internes  de  l'intestin,"  Paris,  i860),  who  conceives  invagina- 
tion to  come  about  in  the  following  way :  If  a  certain  district  of  the 
intestine  undergoes  a  moderately  strong  contraction  whilst  gravid 
ingesta  accidentally  make  the  district  immediately  above  the  con- 
tracted portion  heavier  than  usual,  the  latter  may  slip  or  be  pushed 
into  the  intestine  immediately  below  it. 

Etiology. 

D'Arcy  Power  has  studied  the  mechanism  of  the  most  frequent 
of  all  invaginations — the  ileocecal  type — experimentally,  in  animals, 
by  causing  violent  intestinal  paralysis  with  turpeth  mineral.  The 
peristaltic  wave  coming  from  the  ileum  becomes  arrested  at  the  ileo- 
cecal valve  and  a  new  active  peristalsis  begins  at  this  place.  This 
ending  of  the  ileac  peristalsis  and  beginning  of  the  colon  peristalsis 
does  not  occur  simultaneously,  and  according  to  the  conception 
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of  D'Arcy  Power  ("  Virchow-Kirsch  Jahresberichte,"  1886),  the 
invagination  is  brought  about  in  such  a  manner  that  the  cecum 
actually  swallows  or  gulps  up  the  ileum.  The  ileocolic  invagin- 
ation, where  the  ileum  passes  through  the  ileocecal  valve  into  the 
colon  without  involving  the  valve,  is  extremely  rare.  The  intussus- 
ceptum  here  is  formed  by  the  ileum,  and  the  valve  and  cecum  are 
not  taken  along  until  the  invagination  reaches  extremely  advanced 
degrees. 

The  direct  causes  of  invagination  may  be  any  of  the  following  con- 
ditions :  neoplasms  of  the  intestinal  wall,  both  benign  and  malignant, 
polypi,  as  well  as  carcinomas  and  sarcomas,  foreign  bodies,  ulcers, 
strictures,  chronic  enteritis,  dysentery,  which  run  their  course  with 
stormy  peristalsis,  traumas  and  violent  agitation  or  concussion  of  the 
body.  Weak,  emaciated  individuals  are  predisposed  to  this  patho- 
logical condition.  As  it  occurs  sometimes  in  a  number  of  individuals 
of  the  same  family,  similar  to  hernias,  it  is  supposed  that  there  is  a 
hereditary  factor  which  is  active  in  the  production  of  this  condition. 
H.  Zeidler  ("  Mittheil.  a.  d.  Grenzgebieten  und  Chin,"  Bd.  v,  S.  593) 
has  reported  two  cases  in  which  the  invagination  was  caused  by  a 
polypoid  form  of  neoplasm.  N.  Petroff  ("  Arbeit  d.  Gesellschaft 
Russischer  Aerzte,"  January,  1896)  has  reported  a  case  of  multiple 
gastric  and  intestinal  polypi  which  seemed  to  involve  the  entire 
gastro-intestinal  tract.  Benign  tumors  or  polypi,  when  they  cause 
an  invagination,  usually  have  their  seat  in  the  lower  ileum,  and  the 
invagination  resulting  is  generally  an  ileocecalis.  Strange  to  say, 
the  carcinomas  rarely  cause  invaginations,  but  fibromas,  lipomas, 
adenomas,  and  myomas  do  so  more  frequently.  Nothnagel  looks 
upon  the  causation  of  an  invagination  by  a  polypus  as  confirming 
his  view  of  an  etiological  spastic  contraction.  He  believes  that  the 
presence  of  a  polypus  may  evoke  a  vehement  peristalsis  with  intes- 
tinal constriction,  leading  to  formation  of  an  invagination,  according 
to  his  conception.  He  explains  the  rarity  of  invaginations  in  asso- 
ciation with  enterostenosis  and  carcinoma  by  the  changes  which  are 
caused  in  the  intestinal  tube  in  these  processes.  The  stenosis 
dilates  and  hypertrophies  the  intestinal  wall, — frequently  it  is  adher- 
ent in  addition, — and  for  these  reasons  can  not  be  embraced  and 
converted  into  an  intussusceptum  by  the  lower  lying  districts.  The 
carcinoma,    especially   the   scirrhus,    changes   the   entire   region   it 
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involves  into  a  rigid  cylinder,  which  can  not  become  an  intussuscep- 
tum  for  the  same  reasons.  Carcinomas  give  rise  to  invaginations 
only  under  rare  conditions,  especially  when  they  have  their  seat  at 
the  ileocecal  valve  (one  case  operated  by  Czerny).  The  immediate 
causes  in  593  cases  published  by  Leichtenstern  ("  Prager  Viertel- 
jahresschr.,  Bd.  cxvin)  were  assigned  as  follows : 

1.  Absence  of  every  statement  of  anamnesis, 267  cases. 

2.  Sudden  development  in  healthy  individuals, in  " 

3.  Intestinal  polypi, 30  " 

4.  Carcinomas  and  strictures  of  the  intestine, 6  " 

5.  Preceding  diarrheas, 21  " 

6.  Other  symptoms  of  abnormal  intestinal  functions,  ....  25  " 

7.  Ingesta, 28  " 

8.  Contusions  of  the  abdomen, 14  " 

9.  Concussion  of  the  body, 1 2  " 

10.  Invagination  during  pregnancy  or  child-bearing,     ....         7      " 

11.  Catching  cold, 6      " 

12.  Invagination  after  various  acute  and  chronic  diseases  or 

after  different  and  etiologically  doubtful  factors,     ...      66      " 

Total, .. 593  cases. 

Fitz  (/.  c.)  states  that  the  exciting  causes  were  absent  in  42  cases, 
and  the  following  were  the  possible  causes  in  45  cases  : 

Diarrhea, 13  cases. 

Habitual  constipation, 12      " 

Protracted  abdominal  pain, 7      " 

Indigestible  diet, 6      " 

Violent  exertion, 4      " 

Injury, 3      " 

Total, 45  cases. 

Individual  cases  occurred  in  the  course  of  typhoid  fever,  preg- 
nancy, variola,  and  gastro-enteritis  after  the  use  of  cathartics  and 
after  an  operation  for  incarcerated  hernia ;  in  all,  six  cases. 

Symptomatology. 

The  principal  symptoms  of  intussusception,  ranged  in  the  order 
of  their  importance  and  frequency  of  occurrence,  are  the  following  : 
(i)  Abdominal  pain,  (2)  nausea  and  vomiting,  (3)  tumor,  (4)  hemor- 
rhagic evacuations,  (5)  meteorism,  (6)  tenesmus.  The  relative 
frequency  of  these  symptoms  in  180  cases  of  invagination  and  in- 
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tussusception,  of  which  I  found  a  record  in  literature,  was  as  fol- 
lows : 

Abdominal  pain, 84  per  cent. 

Nausea  and  vomiting, 72         " 

Tumor, 7°        " 

Hemorrhagic  evacuations, 65         " 

Meteorism, 36        " 

Tenesmus, 34         " 

The  date  of  the  appearance  of  these  principal  symptoms  of  intus- 
susception is  represented  in  the  following  table  (Fitz,  /.  c,  p.  16)  : 
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These  symptoms  are  largely  due  to  the  circulatory  disturbances 
as  a  consequence  of  the  incarceration  and  compression  of  the  mes- 
entery. In  the  so-called  physiological  invagination  the  mesentery 
is  not  incarcerated,  but  in  the  pathological  invagination  we  are  con- 
fronted with  the  same  processes  as  in  strangulations.  According 
to  the  degree  in  which  the  mesentery  participates  in  the  invagina- 
tion, this  may  present  either  the  phenomena  of  strangulation  or 
those  of  simple  obturation.  The  mesentery  is  usually  caught  be- 
tween the  entering  and  returning  cylinders  of  the  intussusceptum ; 
the  further  the  invagination  progresses,  the  greater  will  be  the  trac- 
tion upon  the  mesentery,  which  forms  an  extended  wedge,  the  apex 
of  which  is  at  the  point  of  the  intussusceptum,  and  the  basis  at  the 
neck  of  the  invagination.  In  the  so-called  ileocecal  invagination, 
in  which  the  ileocecal  valve  occasionally  projects  from  the  anus, 
the  intestine,  according  to  Treves,  describes  an  arc  in  its  invagina- 
tion from  the  cecum  to  the  anus.  The  center  of  this  circle  or  arc 
11 — 17 
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is  the  root  or  attachment  of  the  mesentery,  and  the  radius  is  the 
mesentery  itself.  The  traction  which  is  exerted  upon  the  intussus- 
ceptum  by  the  mesentery  naturally  produces  a  curve  in  the  invagi- 
nated  portion  of  the  intestine,  which  is  directed  with  its  concavity 
toward  the  attachment  of  the  mesentery.  The  sheath  is  not  curved 
as  much  as  the  intussusceptum.  This  difference  in  the  degree  of 
traction  made  upon  the  intussusceptum  and  the  intussuscipiens, 
being  stronger  upon  the  former,  causes  a  divergence  of  the  axes  of 
these  two  cylinders.  The  mouth  of  the  cylinders  composing  the 
intussusceptum  can  not  open  straight  in  the  direction  of  the  intes- 
tinal lumen,  but  it  is  drawn  against  the  wall  of  the  vagina  or  sheath. 
This  evidently  must  make  the  intestinal  impermeability  complete. 

The  veins  being  more  compressible  than  the  arteries,  a  bluish-red 
venous  hyperemia  of  the  mesentery  and  intussusceptum  results,  with 
progressive  stagnation  and  edema ;  hemorrhages  and  serous  transuda- 
tions occur  into  the  parenchyma  of  the  intestinal  wall,  as  well  as  upon 
the  surface.  The  swelling  and  induration  are  more  pronounced  along 
the  convexity  than  along  the  concavity  of  the  invagination,  and  the 
apex  of  the  intussusceptum  becomes  transformed  into  a  thickened 
tumor  with  a  central  opening  of  the  lumen,  which  has  been  compared 
to  the  os  uteri.  A  certain  degree  of  this  passive  hyperemia  and 
edematous  swelling  may  be  recovered  from,  and  the  permeability 
of  the  intestine  may  be  restored  for  liquid  foods  at  least ;  but  if 
they  exceed  a  certain  limit,  absolute  interruption  of  arterial  and 
venous  circulation  and  gangrene  ensue.  According  to  Leichten- 
stern  and  Nothnagel,  gangrene  occurs  most  often  in  the  acute 
cases  which  run  a  rapid  course.  According  to  Leichtenstern,  it 
occurred  94  times  before  the  fourth  week  in  125  cases;  after  the 
sixth  month  it  only  occurred  3  times. 

It  happens,  sometimes,  in  the  ileocecal  invagination,  that  the 
internal  ileum  cylinder  sequestrates  before  the  middle  or  colon 
cylinder,  after  a  previous  peritonitic  adhesion  at  the  neck  of  the 
invagination.  When  this  occurs,  the  mucosa  of  the  sequestrated 
ileum  is  directed  toward  the  mucosa  of  the  vagina  or  sheath,  and 
in  this  inverted  position,  the  inner  side  turned  toward  the  exterior, 
the  ileum  is  discharged,  after  the  middle  cylinder  has  also  been 
loosened  by  gangrene. 

The  section  of  the  intestine  above  the  invagination  is  altered  only 
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in  the  chronic  forms,  when  it  develops  the  hypertrophy  and  dilation, 
and  sometimes  decubital  ulceration,  that  are  consequent  upon  chronic 
intestinal  stenosis.  The  place  at  which  the  sequestration  has  taken 
place,  at  the  neck  of  the  invagination,  naturally  continues  in  a  state 
of  ulceration,  which  may  continue,  in  fortunate  cases,  to  heal  and 
form  a  circular  cicatrix.  In  this  way  invagination  which  has  healed 
spontaneously  may  give  rise  to  an  enterostenosis  ;  for  not  only  does 
the  cicatrix  form  an  internal  stricture,  but  there  is,  as  a  rule,  an 
adhesive  peritonitis  established  around  the  neck. 

The  following  compilation  from  Gould  and  Pyle's  "Anomalies 
and  Curiosities  of  Medicine  "  will  give  an  idea  of  the  various  lengths 
of  intestine  that  may  be  sequestrated  : 

Lobstein  ("  Traite  d'anatomie  pathologique,"  Paris,  1829)  men- 
tions a  peasant  woman  of  about  thirty  who  was  suddenly  seized  with 
an  attack  of  intussusception  of  the  bowel,  and  was  apparently  in  a 
moribund  condition  when  she  had  a  copious  stool,  in  which  she 
evacuated  three  feet  of  the  bowel  with  the  mesentery  attached.  The 
woman  recovered,  but  died  five  months  later  from  a  second  attack 
of  intussusception,  the  ileum  rupturing  and  peritonitis  ensuing.  There 
is  a  record  in  this  country  ("Amer.  Jour,  of  the  Med.  Sci.,"  Phila- 
delphia, 1 846)  of  a  woman  of  forty-five  who  discharged  44  inches  of 
intestine,  and  who  survived  for  forty-two  days.  The  autopsy  showed 
the  sigmoid  flexure  gone,  and  from  the  head  of  the  cecum  to  the  ter- 
mination the  colon  measured  only  14  inches.  Vater  ("  Philosophical 
Transactions  of  the  Royal  Society  of  London,"  1719-33)  gives  a  his- 
tory of  a  penetrating  abdominal  wound  in  which  a  portion  of  the  colon 
hung  from  the  wound  during  fourteen  years,  forming  an  artificial 
anus. 

Among  others  mentioning  considerable  sloughing  of  intestine  fol- 
lowing intussusception,  and  usually  with  complete  subsequent  re- 
covery, are  Bare  ("Amer.  Jour,  of  the  Med.  Sci.,"  Philadelphia, 
1863),  13  inches  of  the  ileum  ;  Blackton  ("  Med.  Times  and  Gaz.," 
London,  1853),  9  inches;  Bower  ("Annals  of  Medicine,"  Edin- 
burgh, 1803),  14  inches;  Dawson  ("Western  Jour,  of  Med.  and 
Surg.,"  Louisville,  Kentucky,  1840),  29  inches;  Sheldon  ("  Med. 
Times,"  London,  1850),  4^  feet;  Stanley  (Gould  and  Pyle's 
"Anomalies  and  Curiosities  of  Medicine  "),  3  feet ;  Tremaine  ("  Can- 
ada Med.  and  Surg.  Jour.,"   Montreal,  1879),    l7  inches;   Grossoli 
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("  Spallanzani  (Lo),"  Modena,  1875),  40  cm.;  and  Cruvcilhier 
(cited  by  Nothnagel,  /.  c),  3  meters.  Osier  ("  Practice  of  Medicine  ") 
refers  to  a  specimen  of  sequestrated  invagination  17  inches  long  in 
the  Museum  of  McGill  University. 

The  onset  of  the  symptoms  enumerated  is,  as  a  rule,  very  sud- 
den, and  the  attack  strikes  the  individual  in  the  midst  of  perfect 
health,  as  a  rule.  Only  in  rare  instances  have  disturbances  of  the 
intestinal  functions  been  reported  as  preceding  it.  Isolated  cases 
are  on  record  where  a  trauma  striking  the  abdomen  was  accused  as 
the  direct  cause.  The  onset  is  described  in  some  cases  as  striking 
the  sufferer  during  sleep  and  as  befalling  nursing  children  whilst 
they  were  being  suckled.  After  the  first  severe  pain,  which  is  of  a 
colicky  character,  nausea  and  vomiting  set  in  ;  thereupon  there  are 
one  or  more  offensive  evacuations.  Following  upon  these  we  are 
confronted  with  diarrheic  stools  which  may  consist  of  mucus,  blood 
and  mucus,  or  pure  blood,  or  any  of  these  three  forms  of  stool 
with  an  admixture  of  ingesta.  In  connection  with  these  evacuations 
there  may  or  may  not  be  tenesmus.  The  pulse  is  rapid  and  com- 
pressible. On  the  third  day,  as  a  rule,  phenomena  of  collapse  are 
evident ;  vomiting,  which  may  have  ceased,  may  return  and  even 
become  stercoraceous.  The  stools  contain  only  blood  and  mucus 
by  this  time.  In  grave  cases,  especially  in  children,  death  occurs 
in  this  state  of  collapse.  The  abdomen  presents  in  many  cases  the 
characteristic  tumor,  but  meteorism  is  observed  in  only  about  one- 
third  of  all  cases.  Other  clinical  types  present  a  stormy  onset,  after 
which  the  violent  symptoms  abate,  and  the  practitioner  is  confronted 
with  the  signs  and  symptoms  of  chronic  enterostenosis.  Invagina- 
tions which  involve  the  small  intestine,  the  ileac  and  the  ileocecal 
form,  as  a  rule  set  in  vehemently  and  abruptly,  whilst  those  in 
which  the  colon  or  rectum  alone  is  involved  exhibit  a  more  gradual 
development.  The  more  acute  cases  may  terminate  in  temporary 
spontaneous  cure  by  sequestration  of  the  intussusceptum  or  in  death 
from  strangulation.  The  slower  types  terminate  fatally  also  by  grad- 
ual emaciation  and  exhaustion,  in  consequence  of  pain,  loss  of  sleep, 
and  malnutrition. 

Individual  Symptoms. 

Abdominal  Pain. — This  is  the  first  symptom  of  acute  invagina- 
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tion.  It  attacks  the  sufferer  without  the  slightest  premonition. 
The  character  of  the  pain  is  colicky  ;  it  may  be  continuous  or  inter- 
mittent. As  a  rule  it  is  uninterrupted  at  the  onset,  and  becomes 
slightly  intermittent  later  on.  It  is  located  in  various  abdominal 
regions,  according  to  the  character  of  the  intussusception.  It  may 
be  located  at  the  navel,  in  the  right  or  the  left  iliac  fossa,  or  in  the 
epigastrium.  When  it  is  located  in  the  right  iliac  fossa  it  may  lead 
to  a  diagnosis  of  appendicitis,  perityphlitis,  typhlitis,  or  enteric  fever. 
The  seat  of  the  pain  in  rectal  and  colicorectal  varieties  was  referred 
to  the  left  iliac  fossa.  Its  position  at  the  umbilicus  usually  sug- 
gests the  small  intestine  as  the  seat  of  the  invagination.  If  the  in- 
vagination becomes  chronic,  pains  of  a  spasmodic  character  tor- 
ment the  unfortunate  sufferers  for  months,  with  remission  at  inter- 
vals lasting  from  one  to  three  days.  Sometimes  there  are  continu- 
ous periods  of  pain  lasting  for  a  week,  which  are  interrupted  by  one 
or  two  days  of  rest.  In  children  it  is  impossible  to  ascertain  any 
definite  abdominal  region  as  the  seat  of  the  distress,  but  in  adults 
it  is  occasionally  possible  to  limit  the  affected  region  with  accuracy. 
They  generally  define  the  right  iliac  region  as  the  one  most  in- 
tensely painful,  which  corresponds  to  the  seat  of  the  ileocecal 
invagination.  In  chronic  invagination  visible  peristalsis  increasing 
to  intestinal  stiffening  or  plastic  rigidity  may  be  observed,  caused 
by  the  hypertrophied  intestinal  walls  above  the  invagination. 

Nausea  and  Vomiting. — Nausea  and  vomiting  set  in  either 
simultaneously  with  the  pain  or  immediately  after  it.  Distinction 
must  be  made  between  the  ordinary  vomiting  of  ingesta  and  char- 
acteristic fecal  vomiting.  The  latter  only  very  exceptionally  occurs 
on  the  first  day  in  this  form  of  obstruction.  Ordinary  vomiting 
occurred  on  the  first  day  of  the  attack  in  nearly  nine-tenths  of  the 
cases  in  which  any  definite  date  could  be  fixed  by  Fitz.  It  is  more 
of  a  constant  symptom  in  children,  and  may  at  times  be  absent  in 
adults.  Among  93  cases  of  intussusception  collected  by  Fitz,  fecal 
vomit  was  noted  in  only  12  cases,  and  it  appeared  on  or  after 
the  fourth  day  in  all  but  two  of  these.  The  vomiting  of  ingesta 
and  intestinal  secretions,  as  it  occurs  on  the  first  day  in  the 
great  majority  of  cases,  may  be  regarded  as  a  reflex  phenomenon, 
analogous  to  the  reflex  vomiting  which  has  been  described  as 
marking  the  onset  of  other  acute  intestinal  diseases,  especially  the 
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strangulations.  It  may  be  continuous  or  occur  at  intervals.  The 
higher  up  in  the  intestinal  canal  the  invagination  has  occurred,  the 
more  prompt  and  constant  will  be  the  onset  of  emesis.  The  lower 
down  in  the  intestinal  canal  the  invagination  takes  its  origin,  the 
more  likely  is  this  vomiting  to  be  absent  as  an  initial  symptom. 
Not  only  does  it  depend  upon  the  seat  of  the  invagination,  but  also 
upon  the  degree  of  completeness  of  obstruction,  the  extent  to  which 
the  mesentery  is  incarcerated  and  compressed.  Invaginations  in- 
volving the  colon  alone  are,  as  a  rule,  characterized  by  a  relatively 
mild  course.  Those  involving  the  ileum,  ileum  and  cecum,  or 
ileum  and  colon  present  the  severest  vomiting  and  the  most  unfa- 
vorable prognosis.  When  the  invagination  involves  only  the  colon, 
it  does  not  cause  vomiting  on  the  first  day,  as  a  rule.  This  symp- 
tom may,  under  that  condition,  be  delayed  to  the  third  or  fourth 
day,  and  cases  are  on  record  where  it  did  not  show  itself  until  the 
fourteenth  day.  The  variable  intensity  of  the  vomit,  or  its  cessation 
for  a  day  or  two,  does  not  justify  the  prediction  of  a  favorable  ter- 
mination. There  are  records  of  fatal  cases  with  a  history  of  cessation 
of  vomiting  for  two  or  three  days.  Occasionally  this  form  of  emesis 
is  accompanied  by  a  torturing  singultus.  In  acute  cases  which 
later  become  chronic  it  shows  itself  as  an  initial  symptom,  but  later 
on  becomes  less  and  less  constant,  or  does  not  return  at  all,  until 
the  recovery  or  fatal  termination.  If,  however,  these  chronic  types 
become  complicated  by  an  absolute  occlusion  or  a  secondary  perito- 
nitis, the  vomiting  returns. 

Nature  of  the  Vomit. — The  substances  vomited  consist  of 
mucus,  gastric  and  duodenal  contents,  and  bile.  It  becomes  fecal 
in  one-eighth  of  all  the  acute  cases  in  the  reports  of  which  I  could 
find  a  record  of  this  symptom.  According  to  the  statistics  of  Raf- 
finesque  (/.  c),  fecal  vomit  occurred  in  only  3  of  40  chronic  cases. 

Tumor. — The  tumor  of  invaginations  is  the  most  important 
physical  sign  from  the  diagnostic  standpoint.  It  differs  in  important 
features  from  all  other  varieties  of  tumors  that  are  observed  in  the 
abdominal  cavity.  In  610  reports  of  cases  of  invaginations  of  all 
kinds  in  which  I  found  a  statement  concerning  this  sign,  it  was 
present  in  308.  In  84  chronic  invaginations  recorded  in  American 
and  foreign  literature,  the  tumor  was  present  in  40  cases.  In  433 
invaginations  of  all  kinds,    collected  by  Leichtenstern,  tumor  was 
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present  in  222.  Raffinesque  found  it  in  24  of  53  chronic  invagina- 
tions. In  very  small  invaginations,  involving  but  a  short  distance 
of  the  intestine,  and  not  much  of  the  mesentery,  no  tumor  can  be 
palpated,  because  none  is  formed.  But  there  are  other  cases  in 
which  a  tumor  does  actually  exist,  but  it  can  not  be  palpated,  this 
being  prevented  by  great  thickness  or  tension  in  the  abdominal  wall, 
or  because  the  tumor  is  covered  by  the  liver,  ribs,  or  tympanitic  intes- 
tinal loops.  It  is  a  more  constant  sign  in  children.  The  size  varies 
from  that  of  a  hen's  egg  to  that  of  the  forearm  of  an  adult.  Treves 
(/.  c.)  gives  warning  that  the  absence  of  tumor  should  never  be  posi- 
tively stated  until  the  abdomen  has  been  palpated  and  thoroughly  ex- 
amined during  a  paroxysm  of  pain,  for  the  tumor  of  invagination  may 
occasionally  disappear  during  the  relaxation.  But  during  the  colicky 
pains,  if  it  is  present  at  all,  it  can  be  discerned  with  the  greatest  dis- 
tinctness. During  palpation  it  may  appear  smaller  than  it  really  is, 
because  it  may  be  partly  hidden  under  the  right  or  left  hypochon- 
drium.  But  occasionally  it  appears  larger  than  it  really  is,  because 
the  volume  of  the  fecal  accumulation  above  it  is  added  to  the  bulk 
of  the  tumor  during  palpation.  In  Treves'  statistics  of  61  cases  of 
invagination  tumor,  it  was  found  only  in  the  abdomen  in  23  cases, 
only  in  the  rectum  in  2 1  cases.  In  no  case  should  it  be  omitted  to 
palpate  through  the  rectum,  and  in  females  through  the  vagina  and 
abdomen  bimanually.  One  of  the  most  characteristic  features  of  an 
invagination  tumor  is  that  its  resistance  changes  within  a  short  period 
of  time  in  one  and  the  same  case.  Whilst  it  never  feels  as  hard  as 
a  carcinoma,  yet  it  presents  a  considerable  feeling  of  density.  In 
two  of  the  cases  which  I  could  observe  in  private  practice,  during 
190 1,  I  detected  the  tumor  during  a  paroxysm  of  pain,  and  keep- 
ing my  fingers  upon  it,  I  could  feel  how  it  relaxed  and  almost 
vanished  from  touch,  so  that  I  imagined  it  had  slipped  from  my 
grasp,  and  began  to  palpate  for  it  elsewhere  with  the  right  hand, 
keeping  the  left  on  the  spot  where  I  had  first  perceived  the  tumor, 
when  another  paroxysm  of  pain  reproduced  it  in  the  identical  posi- 
tion in  which  I  had  last  felt  it. 

The  location  of  the  tumor  is  variable.  According  to  the  table  of 
Leichtenstern,  the  most  frequent  seat  is  the  region  of  the  sigmoid 
flexure  ;  the  locations  next  in  frequency  may  be  arranged  in  the  fol- 
lowing order  :   (2)  tumor  projecting  from  the  anus,  (3)  in  the  rectum, 
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(4)  in  the  region  of  the  cecum,  (5)  in  the  descending  colon,  (6)  in  the 
transverse  colon,  (7)  in  the  ascending  colon,  and  (8)  in  the  hypogas- 
trium.  This  latter  is  the  rarest  location  of  all,  and  is  only  noticed 
in  invaginations  of  the  ileum.  When  a  tumor  is  prolapsed  from  the 
anus — ileocecal  or  colic  invagination — the  apex  presents  the  opening 
of  the  ileocecal  valve,  and  frequently  a  second  opening,  that  of  the 
appendix,  can  be  made  out  adjacent  to  it.  In  cases  where  the  tumor 
is  palpable  in  the  rectum  by  the  finger,  it  gives  an  impression  similar 
to  the  uterine  cervix.  Invagination  tumors  are  relatively  very 
movable,  though  in  rare  cases  with  a  chronic  course  they  may  be- 
come fixed  and  immovable  by  adhesions.  Unless  bound  down  in 
this  manner,  the  invagination  tumor  is  capable  of  being  moved 
around  by  the  hand  to  a  considerable  extent,  or  it  may  even  appar- 
ently migrate  of  its  own  accord.  That  is,  a  tumor  which  has  been 
localized  in  the  cecum  may  in  twenty-four  hours  be  palpated  in  the 
transverse  colon  or  sigmoid  flexure.  It  may  even  appear  at  the  anus. 
This  outward  progress  of  tumors  has  been  observed  in  acute  as  well 
as  chronic  invaginations,  and  in  the  ileocecal  invagination  of  chil- 
dren the  progress  may  be  so  rapid  that  a  cecal  tumor  may  be  pal- 
pable in  the  rectum  after  twenty-four  hours.  This  movability  of 
invagination  tumors,  both  the  locomotion  caused  by  the  progress 
of  the  intussusception,  as  well  as  the  movability  which  can  be  im- 
parted to  it  by  the  hand,  is  sufficient  proof  that  the  location  of  the 
tumor  can  not  be  made  use  of  diagnostically  for  the  determination 
of  the  anatomical  situation  of  the  section  of  the  intestine  that  is  in- 
volved. A  so-called  retrogressive  or  backward  locomotion  of  the 
tumor  is  also  observed,  either  under  the  influence  of  therapeutic 
measures  (large  enemata)  or  because  of  spontaneous  resolution  of 
the  intussusception.  In  connection  with  invagination  tumors  that 
have  become  stationary  and  chronic,  a  kind  of  chronic  enterosteno- 
sis  develops  in  the  suprastenotic  loops,  and  augmented  peristalsis,  as 
well  as  occasional  plastic  erection  of  intestinal  loops,  is  observed  as 
a  result  of  this  condition. 

Evacuations. — The  evacuations  from  the  rectum  in  invaginations 
are  of  the  greatest  importance  for  the  diagnosis.  It  is  also  very 
important  that  we  should  distinguish  between  acute  and  chronic 
cases  in  a  description  of  the  rectal  discharges.  Whilst  we  have 
persistent  obstipation  in   acute   cases,  the  condition  of  the  evacu- 
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ations  ma}'  be  most  variable  in  the  chronic  type.  In  the  acute 
forms  the  evacuations  do  not  cease  at  once  ;  one  or  two  fecal  move- 
ments which  evacuate  the  intestinal  contents  below  the  point  of  ob- 
struction occur  before  the  complete  suppression  of  the  stool.  In 
acute  invaginations  we  have  stool  suppression  or  obstipation,  and 
nevertheless  we  have  evacuation  ;  that  is,  there  is  no  discharge  of 
feces  after  the  section  of  the  bowel  below  the  intussusception  has 
been  emptied,  but  there  are  frequent  discharges  of  blood  and  mucus. 
The  normal  intestinal  contents  and  the  intestinal  flatus  are  no  longer 
discharged  ;  the  passage  from  above  is  completely  blocked  ;  but  the 
various  layers  of  the  intussusceptum,  altered  by  the  passive  hyper- 
emia and  transudations,  which  I  have  described  in  previous  para- 
graphs, furnish  pathological  intestinal  contents,  consisting  almost 
exclusively  of  blood,  serum,  and  mucus.  Hemorrhagic  evacuations 
represent  one  of  the  most  constant  symptoms  of  invagination.  They 
occur  in  80  per  cent,  of  all  acute  cases,  and  in  invaginations  of  all 
descriptions  and  locations.  They  are  most  constant  in  the  ileocolic 
and  rarest  in  the  rectal  type.  The  amount  of  blood  lost  is  variable  ; 
sometimes  the  stools  are  largely  mucus  and  only  streaked  with 
blood.  At  other  times  the  hemorrhages  are  so  profuse  as  to  be  the 
direct  cause  of  death.  There  are,  however,  rare  cases  in  which 
there  is  no  absolute  blockage  for  the  passage  of  feces.  In  such 
cases  we  may  have  the  typical  appearances  of  dysentery,  stools  con- 
sisting of  feces,  blood,  and  mucus.  The  typical  evacuations  of 
intussusceptions,  however,  should  contain  no  feces,  but  only  blood, 
serum,  and  mucus.  In  those  rare  cases  in  which  the  stenosis  caused 
by  the  intussusception  is  not  absolute,  small  amounts  of  fecal  mat- 
ter may  constitute  an  admixture  of  the  stools,  which  may  number 
ten  to  twenty  in  twenty-four  hours.  When  the  process  assumes  a 
subacute  type,  the  hemorrhagic  evacuations  may  cease,  transiently 
or  permanently.  But  when  the  expulsion  of  sequestrated  gangren- 
ous intussusception  takes  place,  bloody  evacuations  will  begin  again 
and  be  characterized  by  an  indescribably  offensive  odor  (the  odor  of 
carrion). 

Character  of  Evacuations  in  Chronic  Invaginations. — The  only 
characteristic  (if  it  may  be  so  called)  of  the  stools  of  chronic  invagi- 
nation is  their  exceeding  variability  (Treves).  In  140  cases  of 
chronic  invagination  in   which  I   could  find   anv  reference  to  the 
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character  of  the  stools,  the  following  results  could  be  tabulated  : 
Normal  stool,  20  ;  diarrhea  predominating,  49 ;  constipation  pre- 
dominating, 36;  diarrhea  and  constipation  alternating,  35.  In 
chronic  forms  there  may  also  be  blood  in  the  evacuations  ;  at  least 
hemorrhagic  stools  are  found  much  more  often  in  this  form  than  in 
any  other  form  of  chronic  enterostenoses.  It  should  be  emphasized, 
however,  that  the  stenosis  is  not  absolute  in  chronic  invaginations. 
Laxatives  are,  as  a  rule,  capable  of  producing  bowel  movements. 

Meteorism. — The  tympanitic  distention  of  the  abdomen  depends 
upon  the  degree  of  obstruction  of  the  intestinal  lumen,  upon  the  seat 
of  the  invagination,  and  upon  the  presence  or  absence  of  diarrhea. 
It  occurred  in  about  36  per  cent,  of  the  cases  I  have  collected  from 
literature. 

Tenesmus. — Tenesmus  was  present  in  about  one-third  of  the 
cases  collected  by  the  author.  It  was  severer  in  children,  often 
leading  to  paralysis  of  the  sphincters,  and  can  be  stated  to  be  gen- 
erally severer  the  lower  down  in  the  intestinal  canal  the  invagination 
has  taken  place. 

The  Condition  of  the  Abdomen. — Aside  from  the  compara- 
tively rare  tympanitic  distention  already  spoken  of,  there  are  no 
characteristic  symptoms  or  signs  recognizable  on  the  abdomen 
superficially.  In  the  older  literature  of  the  subject  one  meets  with 
the  description  of  a  depression  in  the  right  iliac  fossa,  which  was 
called  the  "  signe  de  Dance."  Raffinesque  mentions  it  only  twice 
in  53  chronic  invaginations.  It  therefore  can  have  little  diagnostic 
significance. 

Fever. — Fever  occurs  in  about  one-third  of  all  the  cases  of  in- 
vagination in  which  this  symptom  is  referred  to.  In  many  of  the 
reports  on  this  subject  no  mention  is  made  of  this  symptom.  It  is 
natural  that  we  should  expect  fever  when  peritonitic  inflammation, 
rupture  of  the  intestine,  etc.,  have  developed. 

Clinical  History. 

Experience  teaches  that  the  fatal  termination  is  the  most  frequent, 
and  therefore  the  prognosis,  generally  speaking,  is  grave.  Notwith- 
standing, there  are  undoubted  resolutions  and  recoveries  of  invagi- 
nation. These  occur  mainly  in  adults,  and  are  occasionally  entirely 
independent  of  treatment.     There  are  cases  of  complete  restitution 


AND    TYPES    OF    INVAGINATION.  267 

to  integrity,  actual  spontaneous  cures,  where  no  firmer  peritonitic 
adhesions  had  developed.  Nothnagel  {I.e.,  p.  316)  cites  the  case 
of  a  man  fifty  years  old  who  had  a  typical  acute  attack  of  invagina- 
tion in  April,  1892,  from  which  he  recovered  in  June  of  the  same 
year  without  operation.  He  then  enjoyed  one  and  one-fourth  years 
of  excellent  health.  In  November,  1893,  his  former  complaints 
returned.  On  examination  he  presented  the  classical  picture  of 
invagination  tumor  in  the  transverse  colon — intensified  peristalsis, 
plastic  rigidity  of  the  loops  of  small  intestine,  and  attacks  of  colic 
and  vomiting.  He  was  eventually  operated,  and  a  typical  ileocecal 
invagination,  at  the  apex  of  which  there  was  an  intestinal  polypus, 
was  discovered.  Every  trace  of  peritonitis  was  absent ;  the  two 
serous  surfaces  were  not  agglutinated,  and  the  invagination  could 
be  drawn  asunder  readily.  This  case  is  remarkable  because  of  its 
long  duration  and  the  spontaneous  resolution  of  the  invagination  of 
the  first  period, — April  to  June,  1892, — for  Nothnagel  believes  that 
the  identical  condition  was  present  during  the  first  period  that  was 
found  at  the  operation.  The  course  of  the  disease  is  different  in  the 
two  forms,  the  acute  and  chronic.  Rafnnesque  distinguishes  three 
groups  of  acute  cases  :  (i)  The  peracute,  or  intensely  acute,  in 
which  a  fatal  termination  occurs  in  the  first  twenty-four  hours  ;  (2) 
the  acute  cases  with  a  duration  of  one  week ;  (3)  the  subacute  cases, 
running  a  course  of  about  four  weeks.  In  51  cases  tabulated  by 
Fitz,  16  recovered  and  35  died.  Of  those  that  terminated  fatally, 
death  occurred  before  the  sixth  day  or  within  the  first  week  in  1 9 
cases.  The  peracute  type  is  the  rarest.  In  269  cases  of  Leichten- 
stern's  table  there  are  only  5  of  this  form,  4  of  which  occurred  dur- 
ing the  first  year  of  life,  and  1  in  an  adult.  The  cases  of  the  acute 
type — those  lasting  about  a  week — are  also  predominantly  made  up 
of  children  during  the  first  year  of  life.  The  mortality  was  80  per 
cent.  The  subacute  cases,  lasting  from  two  to  four  weeks,  include 
prevailingly  persons  over  ten  years  of  age.  Most  of  the  so-called 
spontaneous  recoveries  are  found  in  this  group.  The  chronic  cases 
are,  again,  very  unfavorable  in  their  prognosis. 

Cause  of  Death. 

In  the  peracute  and  acute  cases  death  is  due  to  shock  and  col- 
lapse, caused  by  the  same  factors  which   I  have  described  in  the 
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chapter  on  Strangulations  and  Internal  Incarcerations.  The  terri- 
ble effect  of  the  overwhelming  pain  can  be  more  readily  understood 
when  we  reflect  that  these  cases  are  mostly  children.  The  next 
most  frequent  cause  of  death  is  conditioned  by  the  results  of  the 
intestinal  occlusion,  which  have  already  been  described;  viz.,  trac- 
tion upon  the  point  or  apex  of  the  intussusceptum,  pulling  it  against 
the  sheath  or  vagina,  angular  kinking  of  the  intussusceptum  by 
traction  upon  the  mesentery,  congestion  and  tumefaction  of  the  intus- 
susceptum. Naturally,  these  conditions  occur  mostly  in  the  acute 
and  subacute  types  ;  they  are  rare  in  the  protracted  cases.  A  third 
fatal  complication  causing  death  is  produced  by  gangrene  and  the 
discharge  of  the  sequestrated  intussusceptum.  Naturally,  if  the 
sequestration  occurs  before  adequate  adhesive  agglutination  has 
occurred  around  the  neck  of  the  intussusceptum,  a  tear  will  occur 
and  open  the  peritoneum,  when  the  intussusceptum  is  expelled  ;  the 
result  is  a  fatal  peritonitis.  The  sequestration  occurs  in  the  first 
week  in  children,  and  in  the  second  week  in  the  majority  of  cases 
of  adults.  Peritonitis  may  occur  without  perforation  ;  it  is  then 
caused  by  an  extension  of  the  gangrenous  process  before  the  expul- 
sion of  the  intussusceptum.  Sometimes  a  septic  process  starts 
(phlebitis  in  the  mesenteric  veins,  thrombosis,  encapsulated  peritoni- 
tic  abscesses)  after  the  intussusceptum  has  been  discharged.  In 
one  of  my  cases  death  occurred  two  months  after  the  spontaneous 
discharge  of  an  intussusceptum,  and  at  the  autopsy  an  ulcerating 
surface  was  found  in  the  intestine,  which  had  led  to  a  minute  perfor- 
ation and  septic  peritonitis.  After  the  sequestration  profuse  diar- 
rhea, which  could  not  be  controlled  by  our  dietetic  and  medicinal 
methods,  was  continuous  up  to  the  day  of  death.  Even  if  such 
ulcerated  surfaces  heal,  they  may  result  in  a  cicatricial  enterostenosis, 
or  they  may  continue  to  destroy  the  intestinal  tissue,  and  in  rare 
cases  penetrate  into  an  artery,  causing  death  by  hemorrhage.  We 
unfortunately  have  no  statistics  concerning  the  duration  of  so-called 
recoveries  after  the  sequestration  of  the  intussusceptum.  One  of 
the  necessary  conditions  to  the  successful  termination  of  this  process 
is  an  extensive  peritonitic  adhesion  around  the  seat  of  separation. 
Although  the  possibility  of  recovery  during  this  spontaneous  dis- 
charge of  the  invaginated  portion  of  the  intestine  is  conceded,  it 
involves   such    great    danger,   during   the  actual    process  of  gan- 
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grenous  separation  and  in  the  complications  which  may  follow,  that 
we  are  by  no  means  justified  in  depending  upon  the  occurrence 
of  this  phenomenon  as  a  means  of  cure.  My  experience  has 
taught  me  to  prefer  operation  wherever  this  is  permitted.  Spon- 
taneous expulsions  of  invaginations  are  rare  prior  to  the  fifth  year, 
because  children  of  this  age  have  not  the  strength  to  endure  the 
suffering  for  a  sufficient  length  of  time  to  permit  of  the  gangrenous 
elimination  of  their  invaginated  intestine.  As  regards  the  occur- 
rence of  sequestration  in  the  various  locations  of  invaginations, 
Leichtenstern's  tables  give  the  following  information  :  The  ileac 
invaginations  present  61  per  cent.,  the  colon  invaginations  28  per 
cent.,  and  the  ileocecal  invaginations  20  per  cent,  of  sequestrations. 

Course  of  the  Chronic  Forms. 

Chronic  forms  of  invagination  develop  in  two  ways  :  (a)  The 
process  begins  like  an  acute  type,  and,  gradually  abating,  is  trans- 
formed into  a  chronic  invagination,  (b)  The  invagination  begins 
very  slowly ;  there  are  no  acute  onsets,  but  a  very  gradual  clandes- 
tine development.  We  have  in  these  conditions  only  a  moderate 
degree  of  mesenteric  incarceration,  which  does  not  lead  to  the 
development  of  gangrene,  and  which  makes  it  possible  that  the 
various  parts  of  the  intussusceptum  can  recover  a  certain  degree  of 
blood  supply.  All  the  symptoms  and  signs  that  have  been  men- 
tioned in  acute  invagination  may  be  present  in  the  chronic  form, 
but  they  may  also  be  absent  or  alternate  in  the  most  varied  manner. 
The  duration  may  extend  for  years.  Cases  are  on  record  of  eleven 
years'  standing.  The  most  frequent  picture  of  the  chronic  type  is 
that  of  a  chronic  enterostenosis. 

Diagnosis. 

Although  the  subjective  and  objective  signs  and  symptoms  of 
invagination  are  more  characteristic  than  those  of  any  other  form 
of  intestinal  impermeability,  the  diagnosis  is  not  exactly  easy  in  the 
majority  of  cases.  The  following  are  the  most  valuable  factors 
upon  which  to  base  a  recognition  of  this  abnormality:  (1)  Sudden 
onset  of  intense  pains  during  perfect  health.  (2)  Pains  maybe  con- 
tinuous or  intermittent.  (3)  Nausea  and  vomiting,  which  is  fecal  in 
only  one-eighth  of  all  acute  cases.    (4)  Tenesmus.    Boas  (/.  c,  p.  422) 
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attributes  considerable  diagnostic  importance  to  this  symptom,  as  the 
only  other  form  of  obstruction  in  which  it  occurs  is  volvulus  of  the 
sigmoid  flexure,  and  even  there  but  rarely.  (5)  Hemorrhagic  evacu- 
ations consisting  of  blood  and  mucus,  very  rarely  diarrhea  evacuations 
containing  traces  of  actual  feces.  (6)  Tumor  presenting  the  charac- 
teristics already  described.  Examination  per  rectum  and  vagina.  If 
the  tumor  can  be  palpated  in  the  rectum  the  diagnosis  is  at  once  con- 
clusive. (7)  Suppression  of  fecal  evacuation  and  flatus.  In  excep- 
tional cases  slight  fecal  admixture,  even  after  the  first  or  second  fecal 
stool,  which  occurs  in  all  cases.  (8)  Discharge  of  purulent  or  gangre- 
nous shreds  of  tissue.  Whilst  bloody  evacuations  may  occur  in  the 
incarcerations  and  strangulations,  fragments  of  intestinal  tissue  are 
typical  for  acute  invaginations. 

Diagnosis  of  the  Chronic  Form. — Whilst  the  diagnosis  of  the 
acute  form  in  the  majority  of  cases  should  be  possible,  it  becomes 
a  matter  of  great  difficulty  when  we  are  confronted  with  chronic 
forms.  According  to  the  statistics  of  Raffinesque  (/.  c),  a  wrong 
diagnosis  was  made  in  27  of  55  chronic  cases.  If  the  tumor  of 
the  invagination  can  be  palpated  the  diagnosis  is  facilitated.  Out- 
side of  this  the  only  other  factors  to  which  we  can  attach  diag- 
nostic importance  are  the  pain  and  the  visible  intestinal  contractions 
which  are  sometimes  intensified  to  plastic  rigidity  of  the  intestinal 
loops.  One-half  of  all  chronic  cases  present  intestinal  hemor- 
rhages, which  might  be  available  as  a  diagnostic  sign.  Taken  as  a 
whole,  the  chronic  cases  of  invagination  in  the  absence  of  any  pal- 
pable tumor  can  be  diagnosed  if  they  are  seen  often,  very  thor- 
oughly examined,  and  other  abnormal  possibilities  excluded  by 
logical  diagnostic  argument. 

The  treatment  of  invagination  will  be  considered  in  conjunction 
with  that  of  other  intestinal  occlusions. 


VOLVULUS  AND  AXIAL  TWISTS  OF  THE  INTESTINE. 

The  word  volvulus  comes  from  the  Latin  "  volvere,"  to  roll, 
and  is  used  to  designate  a  twisting  of  the  intestine  either  upon 
itself  or  upon  its  mesenteric  axis,  so  as  to  occlude  its  lumen.  In 
modern  literature  on  the  subject  two  kinds  of  intestinal  occlusions 
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are  included  under  the  term  of  volvulus  :  first,  that  which  I  have 
already  mentioned — the  axial  twists  ;  and,  secondly,  the  intestinal 
knot  formations.  These  knots  should  be  carefully  distinguished 
from  the  loop-knot  formations  caused  by  the  strangulation  of  an 
intestinal  loop  by  a  pseudo-ligament  or  peritoneal  band.  The 
latter  have  already  been  described  in  the  chapter  on  Strangulation 
and  Incarceration.  By  knot  formation  in  the  present  sense  is 
meant  the  entangling  of  one  intestinal  loop  by  another.  The  most 
important  forms  are  the  volvulus  of  the  sigmoid  flexure,  that  of 
the  ascending  colon,  and  that  of  the  small  intestine.  The  twist  of 
the  sigmoid  flexure  around  its  mesenteric  axis  is  by  far  the  most 
frequent  of  all  forms   composing  two-thirds  of  all  cases  of  volvulus, 


Fig.  7. — Volvulus  of  Sigmoid  Flexure. 

F,  Vindicate  the  fulcrate  points,  between  which  the  mesocolon  is  very  narrow,  thus  facilitating 

the  rotation  of  the  abnormally  elongated  sigmoid  flexure.— {According  to  Potain.) 


so  that  it  represents  the  only  actual  and  typical  form  of  this  abnor- 
mality. The  anatomical  condition  necessary  for  the  development 
of  a  volvulus  of  the  sigmoid  is  an  excessive  elongation  of  the  sig- 
moid flexure  and  its  mesentery,  which  may  be  either  inherited  or 
acquired.  More  frequently  it  is  an  acquired  condition.  If  we 
have,  in  addition  to  this  elongation,  a  very  narrow  mesentery,  there 
will  be  two  fulcrate  points  of  the  elongated  sigmoid  loop,  which 
will  become  very  closely  approximated,  and  the  portion  of  the 
mesocolon  between  them  will  be  reduced  to  a  kind  of  stem  around 
which  the  twist  of  the  two  limbs  of  the  sigmoid  can  easily  take 
place.  This  tendency  is  pictured  in  the  accompanying  illustra- 
tion. The  causes  of  volvulus  are  direct  and  indirect.  We  have 
no  accurate  knowledge  concerning  the  causes  that  may  produce  a 
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narrowing  of  the  mesocolon.  Of  course  it  is  possible  that  this  condi- 
tion maybe  congenital,  but  the  most  frequent  causative  factor  seems 
to  be  habitual  constipation.  The  elongation  of  the  sigmoid  and  its 
mesentery  is  produced  by  the  weight  of  the  accumulated  fecal  masses. 
It  is  conceivable  that  the  persistent  irritation  of  this  traction  may 
cause  a  peritonitis  of  the  mesocolon,  eventually  resulting  in  secondary 
contraction  which  narrows  the  so-called  mesenteric  stem,  thereby 
approximating  the  beginning  and  the  end  of  the  sigmoid  flexure. 
(See  F,  F,  in  Fig.  7.)  The  frequency  of  volvulus  in  the  rural 
population  of  Russia  is  explained  by  the  predominating  vegetable 
diet  upon  which  the  inhabitants  live  (Lingen  and  Kuttner).  After 
these  anatomical  conditions  for  the  development  of  volvulus  have 
been  brought  about,  the  perfection  of  the  abnormality  is  caused  by 
any  opportune  etiological  intervention,  such  as  violent  bodily  exer- 
tion, falls,  or  leaps.  It  may  also  be  brought  about  by  the  burdening 
of  one  limb  of  the  extended  flexure  with  feces,  as  a  consequence 
of  which  it  falls  over  the  other  limb.  This  may  also  occur  as  a 
result  of  any  unusual  forcible  peristalsis.  The  following  predis- 
posing etiological  moments  may  be  enumerated  :  Accelerated  intes- 
tinal peristalsis  or  acute  intestinal  paralysis,  neoplasms,  foreign 
bodies,  gall-stones,  cicatrices,  traumas,  laparotomy.  The  increased 
intestinal  peristalsis  is  very  often  caused  by  powerful  drastic  purges  ; 
then  the  two  limbs  having  been  thrown  upon  each  other,  a  rotation 
occurs  of  1800, — in  rare  instances  of  3600, — thus  bringing  the 
colon  end  and  the  rectal  end  of  the  sigmoid  in  contact.  Generally 
the  colon  end  is  brought  to  lie  upon  the  rectal  end.  The  rotation 
around  the  mesenteric  axis  necessarily  brings  about  a  partial  rota- 
tion of  the  sigmoid  around  its  own  axis,  i.  e.,  around  the  axis  of  the 
intestinal  loop  itself. 

In  the  chapter  on  Invaginations  I  referred  to  certain  physiological 
intussusceptions  which  might  undergo  spontaneous  resolution.  A 
similar  condition  of  volvulus  has  been  described  by  Leichtenstern. 
At  a  necropsy  on  a  boy  eleven  years  old  who  had  never  had  con- 
stipation, he  discovered  a  chronic  axial  twist  of  the  sigmoid  flexure, 
with  very  close  approximation  of  the  fulcrate  points.  When  air 
was  injected  into  the  colon  limb,  the  twisted  loop  unturned  itself 
immediately,  but  returned  into  its  abnormal  position  when  the  blow- 
ing in  of  air  was  discontinued.      This  process  must  have  occurred 
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during  life  every  time  flatus  and  fecal  masses  passed  through  the 
sigmoid.  This  case  makes  it  conceivable  that  axial  twists  may 
become  resolved  spontaneously.  They  are  probably  prevented 
from  doing  so  by  the  great  weight  of  the  loops  in  consequence  of 
fecal  accumulation  or  the  congestion  caused  by  hyperemia,  the 
formation  of  transudates,  and  the  distention  by  gas  in  the  portion 
that  has  been  twisted  off.  Whenever  a  stenosis  has  occurred  by 
such  an  axial  twist  the  distention  in  the  higher  sections  of  the  colon 
will  prevent  a  resolution  of  the  volvulus,  because  it  mechanically 
encroaches  upon  the  intra-abdominal  space.  Finally,  we  must 
assume  that  the  sigmoid,  as  a  result  of  long-standing  constipation 
and  distention,  has  been  reduced  to  a  state  of  atony.  Other  rare 
conditions  which  prevent  an  untwisting  of  a  volvulus  are  compres- 
sion by  convolutions  of  the  ileum,  pseudo-ligaments,  and  peritoneal 
adhesions.  In  1836  Rokitanski  devised  a  scheme  of  the  various 
forms  of  intestinal  axial  twists  based  on  observations  made  at  necrop- 
sies ("  Oesterreichische  med.  Jahrbiicher,"  Bd.  x,  1836).  He  dis- 
tinguished mainly  three  types  of  torsions:  (1)  A  section  of  the 
intestine  undergoes  a  half  or  a  complete  turn  around  its  own  longi- 
tudinal axis,  whereby  the  opposite  walls  are  approximated  and  the 
lumen  is  obstructed.  (2)  In  this  type  there  is  a  rotation  around 
the  mesenteric  axis.  The  entire  mesentery,  or  a  section  of  it,  and 
also  the  intestinal  loops  belonging  to  it,  makes  either  a  semi-rota- 
tion, a  complete  rotation,  or  several  complete  rotations  around  its 
axis.  (3)  This  includes  the  intestinal  knot  formation,  where  one 
portion  of  intestine,  together  with  its  mesentery,  serves  as  the  axis, 
and  another  portion  of  the  intestine,  with  its  mesentery,  is  looped 
around  it. 

Sex. 

Of  38  cases  of  volvulus  collected  by  Fitz  (/.  c),  26  occurred  in 
males  and  12  in  females.  I  have  collected  208  cases  from  literature 
in  which  the  sex  was  stated;  still,  the  percentages  as  stated  by  Fitz 
were  maintained  even  in  this  large  number ;  that  is,  68  per  cent,  for 
males  and  32  per  cent,  for  females. 

Age. 

The  greatest  number  of  cases  in  Fitz's  table — that  is,  about   one- 
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third  of  all — were  found  between  the  ages  of  thirty  and  forty,  and 
indeed  volvulus  is  a  rare  occurrence  before  the  fortieth  year.  This 
is  explainable  by  the  fact  that  chronic  constipation,  the  most  frequent 
cause  of  volvulus,  is  also  a  disease  of  maturer  age.  In  1888,  when 
Fitz  read  his  memorable  paper  on  the  acute  intestinal  obstructions, 
he  had  collected  only  40  cases  which  had  occurred  since  1880;  i.  e., 
there  were  only  40  cases  collected  from  the  literature  in  eight  years. 
In  the  last  ten  years  I  have  been  able  to  collect  168  cases  of  un- 
doubted volvulus,  but  I  do  not  believe  that  I  have  by  any  means 
exhausted  the  literature.  I  therefore  believe  either  that  there  are 
more  cases  published  than  formerly,  or  that  volvulus  has  become  a 
more  frequent  disease. 

Hitherto  I  have  spoken  chiefly  of  volvulus  of  the  sigmoid  flexure, 
which  is  the  most  frequent  form,  and  generally  serves  as  the  clinical 
type  for  other  and  rarer  forms.  I  do  not  wish  to  deny  that  other 
parts  of  the  colon  can  undergo  rotation  about  their  mesenteric  axes, 
but  in  other  sections  of  the  colon  this  abnormality  is  very  rare. 
In  a  case  reported  by  E.  Schreiber  (  "  Zeitschr.  f.  klin.  Med.,"  Bd. 
xxxviii,  H.  4,  5,  6),  a  boy  nine  years  old  had  repeated  attacks  of 
intestinal  obstruction,  which  were  accompanied  by  fecal  vomiting. 
The  postmortem  examination  showed  a  volvulus  formed  by  the 
jejunum  and  ascending  colon,  which  had  been  produced  through 
the  fact  that  the  cecum  and  ascending  colon  were  not  fixed  to  the 
posterior  walls  of  the  abdomen,  but  were  free,  excepting  for  the 
attachment  to  the  mesentery,  which  was  similar  to  that  of  the  small 
intestines.  Schreiber  insists  that  when  one  has  a  case  of  severe 
constipation  with  vomiting,  even  though  the  latter  be  not  feculent, 
and  if  severe  prostration  ensues  within  a  short  time,  one  should 
consider  the  possibility  of  obstruction,  and  if  this  cannot  be  abso- 
lutely excluded,  the  patient  should  be  operated  upon  as  soon  as 
possible.  I  repeat  these  indications  from  this  writer  because  they 
agree  exactly  with  my  own  experience  in  three  cases.  Axial  twists 
in  the  transverse  or  ascending  colon  are  conditioned  by  the  same 
anatomical  abnormalities  that  were  mentioned  in  connection  with 
volvulus  of  the  sigmoid.  These  conditions  are  mainly  three  :  (1) 
Congenital  abnormalities  of  position  ;  (2)  malformations  of  the  intes- 
tine ;  (3)  abnormally  long  mesocolon. 
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Torsions  of  the  Mesenteric  Axis  of  the  Small  Intestine. 

These  types  are  among  the  rarest,  and  when  they  do  occur  they 
occasionally  complicate  incarceration  of  the  ileum  by  bands  and 
pseudo-ligaments.  Such  volvulae  of  the  small  intestine  may  take  in 
only  small  sections  of  the  ileum,  or  larger  convolutions  or  the  entire 
small  intestine  from  duodenum  to  the  ileocecal  valve.  The  cases  in 
which  the  entire  small  intestine  is  involved  are,  according  to  Leich- 
tenstern,  such  abnormalities  in  which  the  colon,  cecum,  and  ileum 
have  a  common  mesentery.  The  peculiarly  elongated  mesenteiy 
presenting  a  narrowing  at  its  attachment  may  be  either  congenital 
or  acquired  by  a  contracting  mesenteric  peritonitis — a  condition 
sometimes  spoken  of  as  "  chronic  vies  enteritis."  Such  a  condition  is 
most  often  observed  in  intestinal  loops 
that  have  been  inclosed  for  a  consider- 
able time  in  external  hernias.  The 
occurrence  of  volvulus  in  association 
with  hernia  has  been  the  subject  of 
an  interesting  study  by  R.  Lawford 
Knaggs  ("Annals  of  Surgery,"  April, 
1900).  He  recognizes  four  groups: 
(1)  Volvulus  of  the  hernial  contents, 
the  neck  of  the  volvulus  being  either 
within  the  hernial  sac  or  close  to  the 

Fig.   8.— Volvulus  of  Small  Intes- 

hernial  aperture;   (2)  cases  in  which  tine.— (Leichtenstem.) 

the    hernial    contents    are  implicated, 

but  the  neck  and  some  of  the  affected  coils  lie  within  the  abdo- 
men ;  (3)  cases  in  which  volvulus  is  produced  in  the  abdomen 
by  reduction  of  the  hernia ;  and  (4)  those  occurring  in  the  abdomen 
from  some  predisposing  condition  more  or  less  directly  connected 
with  a  hernia.  He  reports  two  cases  which  have  come  under  his 
care.  A  woman  of  sixty- two  years  had  a  strangulated  umbilical 
hernia  as  large  as  a  Rugby  football  (?).  Under  anesthesia  the  sac 
was  opened.  It  was  occupied  by  several  feet  of  small  intestine  ;  the 
bowel  was  distended  and  black  with  blood ;  the  whole  of  the  affected 
intestine,  about  4  to  6  feet  in  length,  had  been  twisted,  constituting 
a  volvulus  ;  the  constriction  was  released  and  the  operation  con- 
cluded. Death  followed  forty  hours  later.  In  a  second  case  a  man 
aged  fifty-six  years,  who  for  some  years  had  had  an  irreducible  left 
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inguinal  hernia,  was  taken  with  severe  pain  and  vomiting.  On  ex- 
amination the  sac  was  found  flaccid;  there  was  impulse  on  coughing, 
and  the  contents  could  be  easily  moved  about.  The  sac  was  opened, 
and  a  small  quantity  of  dark  fluid  escaped.  A  coil  of  small  intestine 
about  3  feet  long  occupied  the  sac;  it  was  not  strangulated  and  its 
appearance  varied  ;  on  one  side  it  was  of  nearly  a  healthy  color,  on 
the  other  it  was  congested  and  covered  with  bloody  fluid.  On  pull- 
ing down  the  herniated  coil  a  broad  line  of  constriction  was  reached 
and  the  diagnosis  of  volvulus  was  certain.  The  patient's  condition 
was  such  as  to  contraindicate  further  intervention.  Death  occurred 
twenty-seven  hours  after  the  operation.  At  the  necropsy  it  was 
found  that  the  lowest  4  feet  of  the  ileum  had  undergone  a  single 
half-twist  from  right  to  left,  so  that  at  the  neck  of  the  volvulus  the 
termination  of  the  ileum  lay  over  and  directly  against  the  gut  at  a 
point  some  feet  above  the  valve. 

Rotations  of  the  Intestine  Around  its  Own  Vertical  Axis. 

In  the  description  of  the  various  twists  around  the  mesenteric  axis, 
I  have  already  indicated  that  the  fulcrate  points  of  the  intestinal 
loops  which  are  caught  in  the  volvulus  undergo  a  certain  degree  of 
twist  around  their  own  axis  in  addition  to  that  around  the  mesen- 
teric axis.  Whoever  has  seen  a  volvulus  at  operation  or  autopsy, 
or  whoever  has  attempted  to  reproduce  one  experimentally  upon  the 
cadaver,  will  recognize  that  this  secondary  rotation  around  the  axis 
proper  of  the  intestine  must  of  necessity  occur  in  any  volvulus. 
There  are,  however,  rare  cases  in  which  the  intestine  experiences  a 
twist  or  rotation  only  around  its  vertical  axis  proper.  It  occurs 
exclusively  in  the  cecum  and  ascending  colon.  Leichtenstern 
regards  these  abnormalities  mostly  as  a  sign  of  kinking  in  con- 
sequence of  dislocation.  They  do  not  always  lead  to  absolute 
obstruction  unless  other  complicating  factors  are  associated  with  it. 
For  example,  it  may  happen  that  an  entire  convolution  of  the  small 
intestine  with  its  mesentery  may  fall  upon  the  locality  of  the  kink, 
closing  it  completely  by  compression  of  its  mesentery. 

Knot  Formations  Between  Two  or  More  Intestinal  Loops. 

The  symptoms  of  these  very  rare  forms  of  volvulus  are  essen- 
tially the  same  as  those  from  strangulation.     They  present  little 
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importance  from  the  clinical  standpoint,  and  in  my  opinion  will,  as 
a  rule,  be  diagnosed  as  strangulations.  A  very  clear  explication  of 
these  conditions  is  given  by  Leichtenstern  (von  Ziemssen's  "  Hand- 
buch,"  Bd.  vii,  2.  Aufl.,  p.  73)  and  also  by  Kiittner  ("  Virchow's 
Archiv,"  Bd.  xliii,  1868).  In  all  these  knot  formations  a  rota- 
tion of  the  intestinal  loops  around  their  mesenteric,  as  well  as  to  a 
certain  extent  around  their  own  axis,  is  unavoidable.  They  most 
frequently  occur  between  the  ileum  and  the  sigmoid  flexure,  in  rare 
cases  between  different  portions  of  the  ileum  and  jejunum,  and  in 
still  rarer  instances  between  the  ascending  colon  and  cecum  on  the 
one  hand,  and  a  loop  of  the  ileum  on  the  other.  It  will  not  serve 
for  the  elucidation  of  the  clinical  recognition  of  these  extremely 
rare  forms  to  give  elaborate  descriptions  of  the  miraculous  serpen- 
tine contortions  which  the  various  portions  of  the  intestine  can 
undergo  when  their  mesentery  is  abnormally  long  and  narrow. 

Etiology. 

The  principal  etiological  factors  that  are  active  in  the  development 
of  actual  rotations  and  loop-knot  formations  are  the  following :  (1) 
Abnormal  length  of  the  mesentery  or  of  the  intestine.  W.  Gruber 
and  Kiittner  have  called  attention  to  the  fact  that  the  Russian  intes- 
tines exceed  in  length  the  German,  English,  and  French  intestines. 
Gruber  describes  a  Russian  small  intestine  56  feet  long,  which  he 
attributes  to  the  fact  that  the  diet  of  the  poor  and  middle  classes  of 
Russian  inhabitants  consists  predominantly  of  vegetables.  Veiy 
often  this  is  necessitated  by  the  rigorous  observance  of  religious  fast 
days,  and  explains  the  frequency  of  volvulus  among  this  nationality. 
This'  is  an  acquired  form  of  elongation  of  the  intestine.  There 
must  be  a  normal  relation  between  the  breadth  of  the  insertion  of 
the  mesentery  and  the  length  of  the  intestine.  When  a  disturbance 
of  the  proper  proportion  ensues  there  is  danger  of  axial  twists.  (2) 
Chronic  retracting  mesenteritis.  (3)  Habitual  constipation.  (4) 
Various  causes,  such  as  acute  diarrhea,  trauma,  violent  muscular 
exertion.  Israel  has  reported  a  case  ("  Berlin,  klin.  Wochenschr.," 
1897,  No.  1)  in  which  a  sigmoid  volvulus  occurred  immediately  after 
a  copious  rectal  enema.  (5)  Predisposing  causes  are  mature  age, 
emaciation  causing  a  relatively  increased  intra-abdominal  space, 
and  loss  of  fat  in  the  omentum  and  mesentery. 
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Pathological  Anatomy. 

The  loops  comprised  in  the  volvulus  may  be  so  excessively  dis- 
tended as  to  cover  the  entire  remaining  intestine.  Its  walls  become 
hyperplastic,  rigid,  and  thickened  by  a  transudate.  The  enlarged 
sigmoid  may  extend  to  the  right  hypochondrium,  pass  over  the  liver 
and  stomach,  and  even  force  up  the  diaphragm.  The  lumen  of  this 
portion  of  the  bowel  is  filled  with  a  mixture  of  blood,  mucus,  and 
liquid  feces.  Tears  may  develop  in  the  muscular  layer  and  perito- 
neum. The  remaining  portions  of  the  small  and  large  intestines 
are  usually  collapsed,  pale,  and  empty,  though  there  are  exceptions 
to  this  rule.  I  have  seen  two  cases  of  sigmoid  volvulus  in  which 
the  transverse  colon  was  also  considerably  distended  by  gases.  The 
peritonitis  which  generally  results  from  gangrenous  destruction  of 
the  twisted  limbs  of  the  volvulus  may  be  local  or  diffuse.  Perfora- 
tions are  rare,  generally  because  the  cases  terminate  fatally  before 
they  have  time  to  develop. 

Individual  Symptoms. 

In  many  cases  of  volvulus  the  symptoms  which  usher  in  the 
development  of  the  abnormality  are  persistent  constipation,  vomiting, 
and  rapidly  developing  collapse.  The  principal  symptoms  are  pain, 
tenesmus,  vomiting,  constipation,  and  disturbed  general  conditions. 

Pain. — Pain  is  present  in  all  cases  from  the  first  stage  ;  whilst  it 
is  very  intense,  it  is  not  as  unbearable  as  that  which  is  described  in 
the  acute  internal  incarcerations.  It  is  always  risky  to  speak  of  the 
pain  in  one  condition  being  severer  than  that  of  another  abnormality, 
especially  when  the  pains  in  both  are  violent.  In  most  cases  of 
volvulus  the  pain  is  continuous,  but  in  my  experience  it  subsides  to 
smaller  doses  of  morphin  or  opium  than  are  necessary  for  the  relief 
of  incarcerations.  It  is  as  often  localized  around  the  navel  as  in  the 
left  hypochondriac  region. 

Tenesmus. — Whilst  tenesmus  is  a  frequent  symptom,  I  do  not 
consider  that  it  is  available  for  a  differential  diagnosis  from  other 
forms  of  obstruction,  for  this  symptom  is  a  frequent  occurrence  in 
acute  invaginations. 

Vomiting. — Vomiting  usually  occurs  simultaneously  with  the 
paroxysms  of  pain.  It  need  not  always  be  present.  Fitz  (/.  c,  p. 
21)  reports  two  cases  in  which  it  was  very  light,  and  in  3  instances 
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of  twists  of  the  small  intestine  there  was  no  fecal  vomit  at  least. 
In  some  cases  nausea,  eructation,  and  singultus  seem  to  take  the 
place  of  the  vomiting.  Fecal  vomiting  may  occur,  and  is  reported 
in  6  cases  of  the  34  studied  by  Fitz.  In  a  larger  number  of  cases 
which  I  have  collected  (64)  it  occurred  in  only  10.  As  Treves  cor- 
rectly remarked,  fecal  vomiting  is  of  sufficient  rarity  in  volvulus 
to  serve  as  a  distinctive  factor  in  the  differentiation  from  internal 
incarceration. 

Constipation. — Whilst  other  forms  of  intestinal  impermeability 
are,  as  a  rule,  not  preceded  for  any  length  of  time  by  a  definite  in- 
testinal disease,  volvulus  in  by  far  the  great  majority  of  cases  is 
preceded  by  chronic  habitual  constipation.  In  fact,  repeated  colics, 
in  association  with  chronic  constipation,  may  be  regarded  as  the  pro- 
dromal stage  of  this  abnormality. 

Disturbed  General  Conditions. — The  general  condition  is  dis- 
turbed in  a  manner  identical  with  that  described  under  the  chapter 
on  Strangulations  and  Incarcerations.  The  collapse  is  similar  to 
that  occurring  in  these  conditions. 

Sensitiveness  to  Pressure. — The  abdomen  is  always  sensitive 
to  pressure  over  the  seat  of  the  volvulus.  It  becomes  intensely 
sensitive  to  pressure  when  peritonitis  has  developed. 

Intestinal  Symptoms. — The  principal  intestinal  symptoms  to 
which  attention  should  be  paid  are  the  local  meteorism  and  the 
cessation  of  evacuation  of  intestinal  contents  and  flatus.  The  local 
meteorism,  which  I  have  already  described  in  the  general  chapter 
on  Intestinal  Obstruction,  is  more  pronounced  in  volvulus  than  in 
any  other  form  of  intestinal  impermeability.  The  so-called  sign  of 
von  Wahl — i.  e.,  meteorism  in  the  loop  involved  in  the  volvulus — 
may  be  developed  after  twenty-four  hours.  Local  meteorism,  to  be 
of  diagnostic  value,  must  be  hunted  for  on  the  first  or  second  day 
of  the  disease.  It  is  true  that  the  meteorism  may  in  some  cases  not 
be  restricted  to  the  region  of  the  sigmoid  flexure,  but  may  extend 
upward  and  toward  the  right.  Sometimes  there  is  no  meteor- 
ism at  all  in  the  sigmoid  flexure,  whereas  the  entire  abdomen  may 
seem  filled  with  tympanitically  distended  intestinal  loops.  This  is,  in 
my  experience,  not  the  case  during  the  first  and  second  days.  During 
this  period  the  distended  loops  of  the  sigmoid  flexure  can  almost 
regularly  be  made  out  in  the  left  lower  abdominal  region.      Later 
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on  the  distention  increases  and  the  sigmoid  volvulus  rises  toward 
the  right  upper  abdomen,  and  in  addition  to  this  there  may  be  a 
stagnation  meteorism  in  the  colon,  or  a  general  tympanitic  disten- 
tion resulting  from  peritonitis. 

Symptoms  of  Axial  Twists  in  Other  Sections  of  the  Intes- 
tine.— These  are  not  essentially  different  from  the  typical  symp- 
tomatology of  the  sigmoid  volvulus.  Naturally,  the  seat  of  the 
pain  and  of  the  greatest  distention  of  the  local  meteorism  may  vary 
considerably,  according  to  the  portion  of  the  small  intestine  that  is 
twisted.  The  tenesmus  and  admixture  of  blood  in  the  stool,  which 
are  quite  constant  in  sigmoid  volvulus,  are  wanting  in  volvulus  of 
the  small  intestine,  or  of  the  transverse  and  ascending  colons. 
Naunyn  (/.  c),  however,  describes  a  case  of  torsion  of  the  small 
intestine  in  which  almost  one  liter  of  pure  blood  was  passed  in  one 
day  per  anum.  It  is  also  natural  that  there  need  not  be  absolute 
suppression  of  stool  and  feces  when  the  volvulus  is  high  up  in 
the  small  intestine.  The  seat  of  the  twist  in  39  of  the  cases  col- 
lected by  Fitz  (/.  c.)  was  as  follows  : 

Seat.  Number    Per  Cent. 

of  Cases. 

Sigmoid  flexure, 19  49 

Ileocecal  region, 6  16 

Cecum,      5  13 

Small  intestine, 5  13 

Ascending  colon, 2  5 

Colon, I  2 

Descending  colon, 1  2 

39  100 

It  is  thus  evident  that  about  one-half  of  the  cases  of  twist  took 
place  at  the  sigmoid  flexure,  and  that  nearly  one-third  of  them  were 
present  in  the  ileocecal  region.  It  is  further  evident  that,  for  all 
practical  purposes,  eighty-seven  per  cent,  of  the  cases  occurred  in 
the  large  intestine. 

Recurrent  and  Consecutive  Attacks. 

In  my  experience  the  forms  of  sigmoid  volvulus  that  are  amen- 
able to  purely  medical  treatment  are  liable  to  recur.  In  September, 
1888,  I  had  occasion  to  treat  a  physician  for  the  first  time  for  this 
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type  of  volvulus.  In  January,  1890,  he  had  a  return  of  the  acci- 
dent, and  in  June,  1890,  it  recurred  for  the  third  time.  Since  then 
I  have  observed  four  similar  cases.  But  recurrences  may  take 
place  after  the  volvulus  has  been  replaced  surgically.  Ed.  M. 
Foote  describes  a  case  of  sigmoid  volvulus  ("  Boston  Med.  and 
Surg.  Jour.,"  March  9,  1899)  in  which  a  deaf-mute,  aged  twenty- 
two  years,  was  three  times  relieved  of  the  abnormality  by  operation. 
The  second  attack  occurred  six  months  after  the  .first,  and  the  third 
attack  seven  months  after  the  second.  The  third  operation  con- 
sisted of  stitching  the  sigmoid  to  the  abdominal  wall,  and  the  patient 
recovered.  Ellsworth  Elliott,  Jr.,  has  reported  three  interesting 
cases  of  sigmoid  volvulus,  in  one  of  which  there  were  three  con- 
secutive attacks  within  three  years,  the  patient  being  operated  upon 
each  time  and  eventually  recovering  ("Annals  of  Surgery,"  July, 
1899). 

Course. 

All  forms  of  sigmoid  volvulus,  unless  they  can  be  treated  by  blood- 
less mechanical  means  or  by  timely  operation,  must  end  in  death. 
The  administration  of  purgatives  aggravates  the  danger.  Sometimes, 
in  very  acute  cases,  death  may  occur  in  twelve  hours,  under  symp- 
toms of  collapse.  But  in  the  uncomplicated  cases  of  sigmoid  volvu- 
lus the  duration  is  about  eight  days.  The  longest  was  three  weeks, 
and  the  shortest  three  days,  on  the  average. 

Course  of  Chronic  Forms. — Whether  the  volvulus  affects  the 
small  or  the  large  intestine,  there  is  practically  no  possibility  of  spon- 
taneous return  to  the  normal  condition.  Cases  of  so-called  spon- 
taneous cures  reported  in  literature  can  not,  in  my  opinion,  stand  the 
test  of  critical  judgment. 

Diagnosis. 

An  absolutely  reliable  diagnosis  can  only  be  made  by  abdominal 
section.  The  sudden  abdominal  pain,  the  vomiting,  the  tenesmus, 
constipation,  and  collapse  do  not,  in  my  opinion,  permit  of  the  estab- 
lishment of  a  logical  diagnosis.  In  rare  cases  the  local  meteorism 
or  partial  axial  twists  of  the  sigmoid  flexure  are  so  well  localized 
and  restricted  over  this  portion  of  the  bowel  that  the  clinician  is 
justified    in    establishing    a   diagnosis,   especially   when    the    local 
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meteorism  is  associated  with  blood  in  the  discharges  from  the  rec- 
tum and  tenesmus. 

The  treatment  will  be  considered  in  connection  with  the  other 
forms  of  intestinal  impermeability. 


INTERNAL  STRICTURES  OF  THE  INTESTINE. 

Intestinal  strictures  may  be  external  or  internal.  The  internal 
are  the  result  of  pathological  changes  in  the  layers  of  the  intestinal 
wall  itself.  The  external  intestinal  strictures  are  caused  by  chronic 
circumscribed  peritonitis.  Internal  strictures  may  be  congenital  or 
acquired.  The  congenital  strictures  of  the  intestine  manifest  them- 
selves during  the  first  stage  of  life.  Up  to  the  third  month  of  fetal 
life  the  intestinal  canal  is  a  closed  tube  at  its  lower  end,  possessing 
a  narrow  communication  with  the  urogenital  apparatus  and  terminat- 
ing in  a  common  cloaca.  The  blind  end  of  the  intestine  is  opened 
into  by  an  invagination  of  the  skin  from  the  anal  region,  which,  ex- 
tending upward,  eventually  communicates  with  the  intestine,  being 
separated  from  the  bladder  in  males  and  from  the  vagina  in  females 
by  a  partition,  the  perineum.  Abnormalities  in  the  formation  of 
this  fetal  development  of  the  invagination  from  the  anal  region  may 
cause  an  atresia  of  the  anus  in  which  the  blind  end  of  the  bowel  has 
no  communication  with  the  exterior,  and  no  skin  invagination  has 
been  formed  from  the  outside.  There  is  also  an  atresia  of  the 
rectum,  in  which  an  invagination  has  been  formed,  but  has  not 
extended  upward  sufficiently  to  meet  the  blind  end  of  the  in- 
testine. These  conditions  are  abnormalities  rather  than  stric- 
tures (see  Mathews,  "Diseases  of  Rectum,"  and  Penzoldt  and 
Stintzing's  "  Handbuch  d.  spec.  Therapie,"  Bd.  iv,  S.  656,  for 
illustrations).  Genuine  congenital  strictures  result,  however,  in 
consequence  of  the  imperfect  communication  between  the  external 
skin  invagination  and  the  blind  end  of  the  bowel.  They  consist 
sometimes  simply  of  a  tough  membrane,  presenting  a  smaller  or 
larger  opening  in  the  center,  like  a  perforated  diaphragm  stretched 
across  the  lumen  of  the  rectum.  E.  Graser  (Penzoldt  and  Stint- 
zing,  /.  r.,p.  658)  describes  such  a  diaphragm  in  a  girl  fifteen  years 
old.      She  was  so  badly  nourished  that  she  gave  the  impression  of 


NATURE  AND  CONCEPT  OF  INTERNAL  STRICTURE.      283 

a  child  but  five  years  old.  She  had  been  compelled  to  use  purga- 
tives since  her  youth,  and  even  with  the  aid  of  these  only  narrow 
bands  of  offensive,  tough  feces  could  be  evacuated.  An  examina- 
tion by  rectum  had  never  been  made.  On  introducing  the  finger 
Graser  found  a  circular  diaphragm  5  cm.  above  the  anus.  He 
could  not  penetrate  it  with  his  finger,  but  during  narcosis  the  ob- 
struction was  removed  by  operation.  V.  A.  Robertson  ("Amer. 
Gynecolog.  and  Obstet.  Jour.,"  May,  1899)  reports  three  cases  of 
imperforate  anus,  for  which  he  advises  immediate  operation. 

There  are  congenital  atresias  of  the  colon  and  small  intestine. 
They  have  been  most  commonly  observed  in  the  duodenum  and 
the  ileocecal  communication.  The  most  frequent  congenital  occlu- 
sions, however,  are  those  of  the  rectum.  The  great  rarity  of  this 
condition  can  be  judged  from  the  fact  that  in  66,654  newborn 
children,  atresia  of  the  anus  was  found  only  three  times.  The 
congenital  strictures  of  the  rectum,  colon,  and  small  intestine  are 
still  rarer  than  those  of  the  anus.  Of  375  collected  cases,  10 
occurred  in  the  colon,  and  74  in  the  small  intestine.  Xothnagel 
distinguishes  three  groups  of  internal  intestinal  strictures  :  (1)  Those 
due  to  carcinoma  ;  (2)  those  due  to  cicatrices  ;  and  (3)  those  due 
to  chronic  inflammatory  infiltration  of  the  intestinal  wall. 

In  1884  Treves  gave  the  synopsis  of  /S  cases  of  intestinal 
strictures  which  he  was  able  to  collect  from  the  literature  of  the 
subject  up  to  that  year  ("  Intestinal  Obstruction,"  American  edition). 
Of  these,  26  were  strictures  of  the  small  intestine,  8  strictures  of  the 
ileocecal  region,  and  44  of  the  colon.  Of  the  26  cases  of  stricture 
in  the  small  intestine,  10  were  due  to  cicatrices  following  ulcer,  2  to 
cicatrices  after  trauma,  4  followed  strangulated  hernia,  and  10  were 
caused  by  carcinoma.  The  subject  of  carcinomatous  strictures  I 
have  already  considered  in  a  separate  chapter.  I  will  therefore  not 
consider  them  in  this  connection  again,  but  limit  the  chapter  to  the 
discussion  of  strictures  due  to  ulcerations  and  those  due  to  chronic 
inflammatory  infiltration  of  the  intestinal  mucosa.  The  latter  con- 
dition is  so  extremely  rare  that  the  etiology  of  intestinal  strictures 
may  be,  for  practical  purposes,  limited  to  a  consideration  of  cica- 
tricial stenoses.  The  so-called  chronic  inflammatory  infiltrations  of 
the  intestinal  wall,  the  nature  of  which  is  not  thoroughly  under- 
stood, are  extremely  rare. 


For  the  accompanying  illustration  of  the  application  of  the  Rontgen  rays  in  determining 
the  location  of  obstructions  and  strictures  in  the  intestinal  canal,  and  also  for  determining 
the  distance  to  which  the  rectum  is  not  perforated  in  cases  of  imperforate  rectum,  I  am 
indebted  to  Dr.  Mihran  K.  Kassabian,  who  is  in  charge  of  the  Rontgen  ray  laboratory 
of  the  Medico-Chirurgical  Hospital  of  Philadelphia.  The  case  described  by  Dr.  Kas- 
sabian occurred  in  the  practice  of  Dr.  William  V.  Laws,  assistant  surgeon  in  this  same 
institution. 

The  value  of  the  X-rays  application  for  the  detection  of  metallic  foreign  bodies,  such 
as  a  penny,  button,  needle,  pin,  etc.,  in  the  alimentary  tract,  can  not  be  doubted,  and  for 
the  most  part  is  of  great, service  to  the  general  practitioner  and  surgeon.  The  presence 
of  any  foreign  body  in  the  alimentary  tract  can  easily  be  determined  ;  and,  what  is  of  still 
greater  importance,  we  can  with  certainty  discover  whether  or  not  that  body  is  movable 
or  stationary.  Should  it  be  determined  that  a  particular  foreign  body  in  the  above  stated 
tract  is  immovable,  for  any  length  of  time,  we  are  thus  justified  in  resorting  to  operative 
procedure  if  it  gives  rise  to  symptoms. 

It  is  not  possible  for  us  to  discover,  or  rather  locate,  the  exact  seat  of  intestinal  ob- 
struction or  stricture,  but  we  can  diagnose  an  obstruction  by  the  following  procedure  :  The 
patient  should  be  requested  to  swallow  a  hard-rubber  capsule  containing  a  small  bullet, 
or,  preferably,  a  keratin-coated  capsule  filled  with  bismuth  subnitrate.  This  foreign  body 
will  travel  that  portion  of  the  alimentary  tract  between  the  mouth  and  the  seat  of  the  ob- 
struction, and  upon  meeting  the  latter  will  remain  there  ;  and  upon  examination  by  the 
X-rays  the  obstructed  area  of  the  intestinal  tract  will  be  shown  by  the  stationary  location 
of  the  bullet  at  the  seat  of  the  obstruction.  But  as  the  intestinal  loops  are  superimposed 
upon  one  another,  it  is  not  possible  to  state  just  where  that  seat  is.  (See  "Value  of 
X-rays  in  Diagnosis  of  Dis.  Intest.,"  Prof.  J.  C.  Hemmeter,  London  "Lancet,"  Sept. 
28,  1901,  p.  829.) 

Congenital  imperforate  rectum  can  also  be  diagnosed  by  the  use  of  the  X-rays,  as  is 
plainly  evident  in  the  following  case,  which  I  have  the  pleasure  of  reporting  through  the 
courtesy  of  Dr.  William  V.  Laws. 

Case:  Master  W.,  age  twelve,  was  brought  to  the  Hospital  by  his  parents,  asking 
whether  or  not  surgical  skill  could  do  anything  to  relieve  him  of  a  colostomy,  which 
latter  had  been  performed  when  the  child  was  three  days  old.  The  sphincter  ani  was 
normal  and  the  lower  portion  of  the  rectum  was  open  for  about  1  Yz  inches.  The  feasi- 
bility of  an  operation  was  settled  by  the  use  of  the  Rontgen  rays. 

Rontgen  ray  examination  :  Rowels  purged,  followed  by  the  introduction  of  a  hard- 
rubber  tube  through  the  artificial  anus,  and  an  emulsion  of  bismuth  subnitrate  injected. 
While  the  patient  was  lying  on  his  back,  the  skiagraph  taken,  the  latter  (Plate  7,  B)  show- 
ing a  dark  area,  indicating  the  pouch  above  the  seat  of  obstruction.  Plate  7,  A,  shows  the 
introduction  of  a  steel  sound  through  the  sphincter  ani.  This  was  skiagraphed  also,  and 
thus  we  determine  the  distance  or  length  of  obstruction  between  the  pouch  above  and  the 
open  portion  of  the  rectum  below.  This  gave  the  surgeon  a  clean-cut  idea  of  the  exact 
location  of  the  pouch,  and,  secondly,  the  length  of  the  imperforate  portion  of  the  rectum. 
An  operation  was  performed,  the  obstruction  and  a  small  portion  of  the  coccyx  being 
removed,  and  the  pouch  anastomosed  with  the  upper  open  portion  of  the  rectum.  A 
few  days  after  the  operation  had  been  performed  the  patient  passed  his  feces  through 
the  newly  made  channel. 
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Plate  7. 
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Hypertrophies  and  Chronic  Inflammatory  Thickenings  of  the 

Intestinal  Wall. 

These  conditions  are,  as  a  rule,  hypertrophy  of  the  musculature 
or  of  the  mucosa,  or  of  both.  All  chronic  inflammations  of  the  in- 
testine may  be  associated  with  circumscribed  hypertrophy.  In  the 
neighborhood  of  neoplasms  they  may  occur  also.  The  muscular 
hypertrophies  are  not  due  to  simple  increase  in  the  muscle  substance 
exclusively,  but  also  to  increase  in  the  connective  tissue.  Local 
hypertrophies  of  the  muscle  substance  have  already  been  described 
in  the  chapter  on  Benign  Tumors,  under  the  heading  of  Myomas. 
The  compensating  muscular  hypertrophy  occurring  above  stenoses 
has  already  been  considered  in  the  chapter  on  Enterostenoses. 

Hypertrophies  of  the  mucosa  develop  as  a  consequence  of  chronic 
enteritis,  dysentery,  or  tuberculosis.  They  usually  take  the  form 
of  polypoid  neoplasms,  in  which  the  glandular  elements  of  the 
mucosa  are  in  excess  of  the  other  histological  elements.  Chronic 
inflammatory  infiltration  of  the  intestinal  wall  is  not  confirmedly 
due  to  simple  chronic  enteritis.  Some  specific  factor  must  be  super- 
added to  the  chronic  inflammation  in  order  to  cause  an  inflammatory 
hypertrophy  of  the  intestine  sufficient  to  bring  about  a  stricture. 
Nothnagel  (/.  c,  p.  264)  describes  a  case  in  a  physician  forty  years 
of  age,  who  for  many  years  had  had  intestinal  disturbances.  About 
eighteen  months  before  his  death  he  suffered  from  constipation, 
which  he  had  to  regulate  artificially.  During  this  period,  when  he 
had  constipation  he  suffered  from  three  or  four  attacks  of  colic 
analogous  to  those  which  occur  with  enterostenoses.  In  spite  of 
very  careful  examination,  no  objective  proof  of  neoplasm  could  be 
found  until  two  months  before  his  death,  when  a  round  tumor,  the 
size  of  a  walnut,  and  hard  as  cartilage,  was  palpated  in  the  ileocecal 
region.  Most  of  his  colleagues  considered  it  a  probable  carcinoma. 
It  was  painless  and  very  easily  movable.  An  operation  was  per- 
formed, and  the  unfortunate  patient  died  three  weeks  thereafter.  The 
part  of  the  bowel  which  was  removed  presented  a  very  hard  tumor 
as  large  as  a  hen's  egg,  somewhat  larger  above,  and  tapering  off 
funnel-shaped  downward,  and  involving  the  ileocecal  valve.  The 
lumen  was  narrowed  down  to  the  diameter  of  a  lead  pencil,  and 
there  was  no  trace  of  ulceration.  At  first  sight  the  pathological 
anatomists  also  considered  it  a  carcinoma,  but  on  histological  exami- 
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nation  all  characters  of  malignant  neoplasm  were  wanting.  It  pre- 
sented the  appearances  of  a  chronic  inflammatory  infiltration  con- 
taining giant  cells,  and  after  long  searching  a  few  tubercle  bacilli. 
The  difficulty  of  diagnosing  such  cases  is  not  only  evident  from  this 
example,  but  Nothnagel  has  presented  us  with  another  instructive 
case  (/.  c,  p.  236),  in  which  a  tumor  of  the  ileocecal  region,  which 
was  very  hard,  uneven,  and  movable,  in  the  absence  of  preliminary 
disease  of  the  intestine,  and  in  the  absence  of  tubercle  bacilli  in  the 
evacuations,  was  diagnosed  as  carcinoma,  and  the  autopsy  proved  it 
to  be  a  stricture  of  the  ascending  colon,  caused  by  a  cicatrix  from  a 
tubercular  ulcer.  During  my  service  at  the  Maryland  General  Hos- 
pital I  had  a  similar  experience  with  a  tumor  involving  the  ileocecal 
valve,  and  producing  an  absolute  stenosis.  The  diagnosis  was  car- 
cinoma of  the  cecum.  At  autopsy  a  tumor  as  large  as  an  orange, 
involving  the  valve,  and  leaving  no  lumen  whatever,  was  found. 
Histological  examination  disclosed  the  absence  of  the  architecture 
of  malignant  neoplasm.  It  did  not  present  the  appearance  of  tuber- 
culous tumor,  nor  could  any  tubercle  bacilli  be  detected  in  it.  As 
the  patient  had  a  distinct  history  of  syphilis,  and  a  small  gumma 
was  detected  in  the  center  of  the  liver,  it  is  probable  that  this 
inflammatory  infiltration  of  the  ileocecum  was  of  syphilitic  origin.* 
In  a  masterly  report  on  intestinal  tuberculosis,  Professor  Nicholas 
Senn  ("Jour.  Amer.  Med.  Assoc,"  May  21,  1898)  states  that  he 
has  observed  the  formation  of  chronic  abscess  in  the  ileocecal 
region  in  connection  with  intestinal  symptoms  of  long  standing, 
which  he  interpreted  as  of  tubercular  origin.  He  states  that  these 
are  the  cases  in  which,  prior  to  the  perforation  of  the  ulcer,  adhe- 
sion takes  place,  excluding  the  peritoneal  cavity,  and  followed  by 
the  formation  of  a  mural  tubercular  abscess.  Intestinal  strictures, 
ulcerations,  and  even  catarrhs  may  very  much  simulate  the  tuber- 
culous type,  and  yet  not  be  histologically  identical  with  tuberculosis. 
Councilman  ("Johns  Hopkins  Hospital  Reports,"  March,  1892) 
has  reported  a  case  of  extensive  and  deep  ulceration  of  the  lower 
portion  of  the  ileum  complicated  by  stricture  of  the  rectum,  which 

*  A  large  ileocecal  neoplasm  from  an  ambulatory  case  of  typhoid  fever  was  exhibited 
to  the  Clinical  Society  of  Maryland,  November  16,  1900,  by  Dr.  Harry  T.  Marshall. 
When  I  was  shown  the  specimen  it  was  about  the  size  of  an  orange,  and  projected  through 
the  ileocecal  valve  like  a  beginning  intussusception. 
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terminated  in  death  from  perforation  and  gangrenous  periproctitis, 
and  in  which  typhoid  fever  and  tuberculosis  could  be  safely 
excluded  as  causes.  At  the  postmortem,  ulceration  of  the  ileum 
was  found,  with  invasion  of  the  tissues  by  colon  bacilli.  Some  of 
the  ulcers  presented  the  appearance  of  an  acute  process,  others 
were  of  a  chronic  nature.  Numerous  bacteria,  both  short  rods  and 
micrococci,  were  found  in  the  superficial  necrosed  tissue,  in  some 
places  extending  into  the  cellular  infiltration  in  the  submucosa. 
These  microbes  did  not  seem  to  stand  in  any  direct  etiological  con- 
nection with  the  pathological  changes. 

The  chapter  of  investigations  concerning  the  various  forms  of 
organisms  of  the  colon  bacillus  group,  their  biology  and  pathol- 
ogy, is  by  no  means  closed.  Perhaps  the  future  will  bring  us 
conclusive  evidence  concerning  the  pathogenicity  of  certain  mem- 
bers of  this  group,  and  that  they  are  perhaps  to  be  considered  the 
cause  of  such  types  of  induration  as  I  have  described  in  the  pre- 
ceding, and  which  can  not  be  classed  as  tuberculous  or  carcinoma- 
tous. 

Summing  up  critically  the  observations  on  inflammatory  infiltra- 
tions of  the  intestinal  wall,  it  ma}-  be  said  that  they  are,  in  the  first 
place,  extremely  rare  ;  secondly,  they  are  not  due  to  simple  chronic 
catarrhal  enteritis  ;  and  thirdly,  that  some  infectious  process  is  at  the 
base  of  these  abnormalities — generally  tuberculosis  or  syphilis.  Oc- 
casionally it  is  impossible  to  say  even  after  the  histological  examina- 
tion what  the  origin  and  etiological  character  of  a  cicatricial  stricture 
or  an  inflammatory  induration  of  the  intestine  may  be.  The  clinical 
history  and  the  anamnesis  do  not,  by  any  means,  give  a  sure  indica- 
tion in  all  cases. 

Strictures  due  to  stercoral  ulcers  that  have  resulted  in  cicatrices 
are  considered  by  Nothnagel  as  plausible  pathogenic  possibilities. 
They  generally  have  an  annular  shape,  and  as  the  stercoral  ulcer 
always  exhibits  a  tendency  to  healing,  it  seems  thoroughly  suited 
to  produce  a  stricture.  Of  the  remaining  forms  of  intestinal  ulcers, 
described  in  a  separate  chapter, — the  embolic,  thrombotic,  uremic, 
septic  ulcers, — it  may  be  said  that  they  do  not  cause  strictures,  be- 
cause the  underlying  disease,  of  which  they  are  simply  a  local  ex- 
pression, produces  death  before  they  can  be  transformed  into  cica- 
trices. 

11 — 19 
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Typhoid  ulcers  are  generally  situated  with  their  long  axes 
parallel  to  the  long  axis  of  the  intestine,  and  even  in  cicatrizing 
they  would  not  stenose  the  lumen.  Typhoid  ulcers  do  not 
involve  much  of  the  intestine  circumference ;  but  Hochenegg 
and  Klob  have  reported  intestinal  strictures  due  to  typhoid 
ulcers.  The  losses  of  substance  caused  by  follicular  and  catar- 
rhal ulcers,  as  can  be  seen  from  a  number  of  illustrations  in 
this  work,  as  a  rule  are  too  small  to  cause  extensive  strictures. 
The  peptic  ulcer  of  the  duodenum  on  cicatrization  produces  a  stric- 
ture in  this  part  of  the  intestine  whenever  the  ulcer  heals  at  all. 
Very  often  the  duodenum  becomes  dilated  between  the  stricture  and 
the  pylorus,  forming  an  hour-glass  deformity,  in  which  the  pylorus 
constitutes  an  isthmus  between  the  dilated  stomach  on  one  side  and 
the  dilated  duodenum  on  the  other.  If  the  cicatrix  is  situated  over 
the  papilla,  the  opening  of  the  biliary  and  pancreatic  ducts  may  be 
obliterated,  and  great  dilation  of  these  channels  ensue.  Herzfelder 
has  reported  a  case  of  rupture  of  the  gall-bladder  following  its  ab- 
normal distention  from  this  cause.  Duodenal  stricture  from  annular 
cicatrix  is  well  described  in  the  work  by  Samuel  and  W.  S.  Fenwick 
("Ulcer  of  the  Stomach  and  Duodenum,"  p.  45). 

Strictures  Due  to  Cicatrices  from  Dysenteric  Ulcers. 

On  the  authority  of  our  countryman,  Jos.  J.  Woodward,  it  may 
be  stated  that  intestinal  strictures  from  this  cause  practically  do  not 
occur.  S.  O.  Habershon  ("Disease  of  the  Abdomen,"  London, 
1862,  p.  385)  and  J.  Warburton  Begbie  (article  on  "Dysentery," 
Reynolds'  "System  of  Medicine,"  vol.  111,  1871)  considered  intes- 
tinal strictures  resulting  from  dysentery  a  "not  unfrequent "  condi- 
tion. The  entire  literature  on  this  subject  up  to  1880  is  given  in 
the  "  Medical  and  Surgical  History  of  the  War  of  the  Rebellion," 
by  J.  J.  Woodward,  vol.  1,  pp.  504  to  510.  This  work,  in  addition 
to  being  based  upon  and  giving  the  results  in  abstract  of  1,269,027 
cases  of  acute  diarrhea  and  182,586  cases  of  chronic  diarrhea, 
is  a  masterly  consideration  of  the  symptomatology,  pathology, 
and  therapy  of  287,522  cases  of  dysentery  occurring  among  the 
United  States  troops  during  the  Civil  War,  from  May,  1861,  to 
June,  1866.  Of  these,  228,541  had  chronic  dysentery.  There 
were  9431  deaths,  of  which  3855  resulted  from  chronic  dysentery. 
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After  a  scholarly  consideration  of  this  enormous  clinical  material, 
Woodward  says  :  "  No  case  [of  intestinal  stricture]  has  been  re- 
ported to  the  Surgeon-General's  office,  either  during  the  war  or 
since  ;  the  Army  Medical  Museum  does  not  possess  a  single  speci- 
men, nor  have  I  found  in  the  '  American  Medical  Journal '  any  case 
substantiated  by  postmortem  examination  in  which  this  condition  is 
reported  to  have  followed  a  flux  contracted  during  the  Civil  War." 
With  very  few  exceptions  the  foreign  literature  presents  the  same 
barrenness  of  results  when  examined  critically  for  intestinal  stric- 
tures of  dysenteric  origin,  as  does  the  American  literature  examined 
by  Woodward.  In  the  American  literature,  as  compiled  and  ab- 
stracted in  the  "  Phila.  Med.  Jour.,"  since  1898,  I  have  not  been 
able  to  find  a  single  case.  There  is  no  case  of  this  sort  reported  in 
any  of  the  vast  amount  of  abstracted  literature  presented  in  Boas' 
"Archives  of  Digestive  Diseases,"  since  1895.  A  case  of  dysen- 
teric intestinal  stricture  has  been  described  by  Rokitansky  ("Oesterr. 
Jahrbucher,"  Bd.  xvni,  1839,  S.  13).  Rokitansky's  description  has 
been  retained  as  the  classical  narrative  of  a  dysenteric  stricture. 
The  patient  survived  the  dysenteric  attack  for  about  thirty  years, 
during  which  he  continually  suffered  from  various  abdominal 
troubles,  chief  among  which  was  obstinate  constipation,  before  the 
occlusion  became  finally  so  complete  as  to  cause  his  death.  As  the 
dysenteric  process,  even  were  it  to  cause  stricture  of  the  intestine, 
presents  no  pathognomonic  histological  evidences  whereby  it  could 
be  differentiated  anatomically  from  the  cicatrix  resulting  from  any 
of  the  other  forms  of  stenosing  intestinal  ulcers,  it  is  justifiable  to 
question  the  correctness  of  the  conclusions  of  Rokitansky  in  attribut- 
ing the  stricture  to  a  dysentery  which  had  occurred  thirty  years 
prior  to  the  patient's  death.  Nothnagel  describes  another  case  of  a 
dysenteric  cicatricial  stricture  (/.  c,  p.  219),  which,  however,  is  by 
no  means  an  unobjectionable  case,  for  the  dysenteric  cicatrix,  which 
was  diagnosed  as  such  prior  to  death,  was  found  to  have  developed 
a  carcinoma.  As  carcinoma  itself  frequently  causes  enterostenosis, 
the  dysenteric  symptoms  might  have  resulted  from  the  irritation  set 
up  by  the  neoplasm.  Treves  gives  a  description  of  dysenteric 
strictures  of  the  intestine,  and  a  number  of  other  cases  are  on  record ; 
but,  as  Woodward  suggests,  a  critical  investigation  of  the  literature 
on  this  subject  is  very  necessary ;  and  I  should  add  that  no  cases 
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should  be  considered  dysenteric  strictures  unless  accompanied  by 
evident  history  of  dysentery,  and  other  etiological  factors,  such  as 
tuberculosis,  carcinoma,  and  syphilis,  can  be  excluded. 

Intestinal    Strictures   after   Traumas,   Incarcerated    Hernias, 
and  Intussusceptions. 

An  intestinal  stricture  after  a  fall  upon  the  abdomen  has  been 
described  by  Pouzet  (/.  c).  The  patient  died  six  months  after  the 
accident,  in  a  state  of  collapse.  He  had  suffered  for  two  months 
prior  to  death  from  violent  abdominal  pains  and  vomiting.  The 
jejunum  was  strictured  15  cm.  below  the  duodenum  by  a  white  ring 
of  connective  tissue  y2  cm.  broad.  As  invagination  frequently  re- 
sults from  violent  abdominal  concussions,  it  is  conceivable  that  the 
stricture  described  by  Pouzet  was  the  result  of  an  invagination.  We 
may  dismiss  the  consideration  of  strictures  resulting  from  the  seques- 
tration of  an  intussusceptum,  because  they  are  very  rare,  and  have 
already  been  referred  to  in  another  chapter.  Treves  (/.  c.)  describes 
four  cases  of  strictures  in  a  portion  of  the  ileum  and  jejunum  which 
had  been  incarcerated.  The  cicatrices  are  supposed  to  have  followed 
ulceration  or  circumscribed  gangrene.  Three  of  them  were  in  the 
ileum  and  one  in  the  jejunum. 

Rectal  Strictures. 

These  are  much  more  frequent  in  women  than  in  men,  the  pro- 
portion being  190  to  25.  They  result  from  the  same  causes  as  have 
been  mentioned  in  connection  with  intestinal  strictures.  But  there 
are  three  other  causes  which  are  not  operative  in  the  intestinal  forms. 
These  are  periproctitic  inflammation,  hemorrhoidal  ulceration,  and 
traumas  caused  by  the  introduction  of  foreign  bodies  and  the  nozles 
of  syringes  and  douching  apparatus  for  administering  enemata.  In 
the  last  chapter  of  this  volume,  on  Diseases  of  the  Rectum,  Dr.  Thos. 
Chas.  Martin  has  described  the  stricture  which  may  be  produced 
by  chronic  inflammatory  thickening  or  abnormal  development  of 
the  rectal  valve  (plica  transversalis).  The  various  forms  of  rectal 
ulcer  have  been  described  in  a  separate  chapter  (chap,  xxi,  vol.  1), 
and  the  reasons  assigned  there  explaining  the  preponderance  of 
the  female  sex  among  the  clinical  material  of  rectal  ulcer  and 
stricture.     The  syphilitic  strictures  and  gonorrheal  strictures,  or  at 
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least  such  as  are  presumed  to  be  gonorrheal,  may  be  said  to  be 
almost  limited  to  the  rectum.  A  unique  cause  of  stricture  in  this 
location  of  the  alimentary  canal  is  found  in  the  result  of  operation. 
In  a  paper  on  acquired  non-malignant  stricture  of  the  rectum, 
W.  Duff  Bullard  ("New  York  Medical  Record,"  January  13, 
1900)  describes  the  case  of  a  woman  who  had  been  operated 
upon  at  a  large  hospital  for  hemorrhoids,  probably  by  White- 
head's method,  and  a  stricture  of  the  rectum  resulted.  In  a  sec- 
ond case  the  stricture  resulted  from  sloughing  following  the  in- 
jection treatment  of  hemorrhoids.  Similarly  Dr.  Reuben  Peterson 
ascribes  strictures  of  the  rectum  partly  to  unskilful  operations  for 
hemorrhoids.  He  also  gives  an  account  of  a  tubercular  stricture  1 
inch  above  the  external  sphincter,  in  which  the  thickened  rectal  wall 
could  be  felt  for  some  inches  upward  through  the  vagina.  Nine 
inches  of  the  rectum  and  sigmoid  flexure  were  removed  through  an 
abdominal  incision,  and  an  anastomosis  made  between  the  upper 
and  lower  ends  of  the  intestine  by  a  modified  Monsell  method.  The 
patient  made  a  perfect  recovery  ("Jour.  Amer.  Med.  Assoc,"  Feb- 
ruary 3,  1900).  These  cases  are  mentioned  because  they  are  con- 
firmatory of  my  own  experience  with  quite  a  number  of  cases  of 
rectal  stricture,  which  I  could  attribute  to  no  other  cause  than  opera- 
tions upon  hemorrhoids.  The  deduction  from  these  cases  is,  that 
operations  upon  hemorrhoids,  or  upon  any  abnormality  of  the  rec- 
tum, should  be  performed  only  by  experienced  surgeons,  and,  above 
all  things,  the  rectum  of  the  cases  thus  operated  should  be  exam- 
ined at  intervals  of  one  month  for  at  least  one  year  after  the  opera- 
tion. 

Tuberculous  Strictures  of  the  Intestine. 

We  now  come  to  the  most  frequent  and  interesting  form  of  intes- 
tinal strictures,  that  of  tubercular  origin.  In  the  chapter  on  Tuber- 
cular Intestinal  Ulcers  I  have  emphasized  the  fact  that  they  are  in 
the  greater  majority  of  cases  of  secondary  origin,  generally  follow- 
ing a.  pulmonary  tuberculosis,  and  due  to  the  swallowing  of  infec- 
tious sputa  (Klebs).  According  to  Klebs  ("  Die  causale  Behand- 
lung  der  Tuberculose,"  Leipzig,  1894,  p.  53),  the  digestive  appa- 
ratus is  by  far  the  most  frequent  portal  of  entry  by  which  tubercle 
bacilli  gain  access  to  the  organism.     Opposed  to  this  are  the  views 
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of  Koch  expressed  at  the  International  Congress  on  Tuberculosis 
held  in  London  during  July,  1901.  Concerning  the  recent  opinions 
of  Koch  on  the  rarity  of  primary  intestinal  tuberculosis,  and  his  in- 
ference that  human  and  bovine  tuberculosis  are  two  distinct  dis- 
eases, I  must  refer  the  reader  to  the  section  on  Tuberculosis  of  the 
Intestines  (chap.  11,  this  volume,  p.  87).  Evidences  of  intestinal 
infection  can  be  found  both  in  the  intestine  itself  and  in  the  mesen- 
teric glands  ;  but  then  there  is  no  doubt  that  infection  by  way  of 
the  intestine  may  take  place  and  no  trace  of  ulceration,  in  fact  no 
pathological  alteration  whatever,  be  discoverable  anywhere  in  the 
intestinal  layers  (Orth,  "Spec,  patholog.  Anatomie,"  Bd.  1,  S.  839, 
and  also  Klebs,  /.  c,  p.  81).  Orth  describes  extensive  tuberculous 
caseation  in  enlarged  mesenteric  lymph-glands  where  no  tubercu- 
lous changes  could  by  any  means  be  discovered  in  the  intestines. 
He  assumes  that  bacilli  can  enter  the  lymph-glands  from  the 
intestine  and  entirely  destroy  these  glands  without  causing  any 
change  in  the  intestinal  wall.  According  to  Theobald  Smith  ("A 
Study  of  Bovine  and  Human  Bacilli  from  Sputum,"  "Jour,  of  Ex- 
perimental Med  ,"  vol.  in,  p.  508),  the  march  of  the  tubercle  bacilli 
from  the  original  place  of  infection  may  be  concealed  by  reparative 
processes,  and  he  even  regards  infection  through  the  digestive  tract 
as  a  source  of  pulmonary  phthisis  (/.  c,  p.  509).  These  patholo- 
gists, therefore,  suggest  that  the  intestine  may  be  a  portal  of  entry 
for  infection  of  the  respiratory  tract.  If  it  were  possible  to  judge 
of  the  number  of  mesenteric  infections  where  the  intestinal  mucosa 
is  apparently  not  altered,  this  conclusion  might  receive  a  further 
support. 

Intestinal  tuberculous  ulcers  may  be  primary  or  secondary.  The 
occurrence  of  primary  intestinal  tuberculosis  in  adults  and  children 
has  been  conclusively  proven  by  the  observations  of  Behrens, 
Melchoir,  and  others.  (See  article  on  "  Intestinal  Ulceration. "), 
Only  such  cases  of  undoubted  intestinal  tubercular  ulcers  can  be 
accepted  as  primary  where  every  trace  of  tuberculosis  can  be  proved 
to  be  absent  in  the  lungs,  trachea,  larynx,  and  genito-urinary  organs. 
The  most  valuable  contributions  upon  the  importance  of  the  tuber- 
cular process  as  a  cause  of  intestinal  stricture  have  been  by  sur- 
geons. Thus,  Billroth,  Bouilly,  Czerny,  Durant,  Hofmeister, 
Koenig,  Salzer,  and  Schier  have  enriched  the  literature  on  the  sub- 
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ject.  Such  ulcers  are  not  always  due  to  cicatricial  retraction,  but, 
as  Czerny,  Hofmeister,  and  Koenig  have  demonstrated,  to  so  much 
secondary  inflammatory  induration,  edema,  and  plastic  exudation 
that  the  lumen  will  be  narrowed  and  obstructed  even  in  the  absence 
of  a  cicatrix.  We  must  therefore  distinguish  between  the  hyper- 
trophic inflammatory  type  of  tuberculous  stricture,  which  is  the 
most  frequent  form,  and  the  annular  or  cicatricial  type,  which  is 
rare.  Eisenhardt,  in  studying  1000  postmortem  examinations  of 
tuberculous  subjects,  found  evidences  of  tuberculosis  in  the  intes- 
tinal tract  in  566  cases,  and  only  in  9  was  the  intestine  strictured 
from  this  cause.* 

Multiple  Tubercular  Strictures. 

In  all  the  reports  of  multiple  strictures  of  the  intestine  which  I 
have  critically  examined  in  the  literature  of  the  subject  the  evidence 
is  quite  conclusive  that  they  are  of  tubercular  origin.  The  deduction 
is  justifiable  that  whenever  the  surgeon  meets  with  more  than  one 
stricture  in  the  intestinal  canal  he  should  first  of  all  think  of  the 
tubercular  origin  of  the  condition.  The  vast  majority  of  these 
multiple  strictures  are  found  in  the  ileum.  In  only  one  case  (Eisen- 
hardt, necropsy)  were  they  found  in  the  colon.  Whenever  the 
strictures  are  multiple  and  situated  in  the  small  intestine  they  are 
of  the  typical  form  of  the  cicatricial  constriction.  Hofmeister  has 
("Beitrlge  f.  klin.  Chir.,"  H.  3,  January,  1897)  collected  20  re- 
ported cases  of  multiple  stricture  of  the  intestine  of  tubercular 
origin.  There  were  five  cases  in  which  there  were  two  strictures  in 
each  patient  (Eisenhardt,  Esmarch,  Koenig,  Meyer,  Voltz).  Frank 
reported  a  case  of  three  strictures  ;  Keoberle,  one  of  four  ;  Tren- 
delenburg, one  of  five  strictures.  Litten  and  Homen  each  re- 
ported   a    patient    with    six    strictures;    Rotter,    one    with    seven; 


*  Clinical  investigation  is  not  competent  to  give  reliable  information  concerning  the 
relative  frequency  of  primary  intestinal  tuberculosis.  Histologic  study  of  necropsy  ma- 
terial is  about  the  most  reliable  way  at  our  command  to  investigate  this  question.  For 
the  last  twelve  months  I  have  been  at  work  at  intervals  in  examining  the  digestive  tracts 
gained  at  autopsy  by  the  method  used  by  Otto  Naegeli  ("  Haufigkeit-Localization,  etc., 
der  Tub.,"  "  Virch'ow's  Archiv,"  Bd.  CLX,  S.  428),  and  although  I  have  only  examined 
a  limited  material  (49  subjects)  and  the  results  are  by  no  means  ready  for  publication,  it 
can  be  said  that  this  method  reveals  primary  intestinal  tuberculosis  to  be  of  greater  rela- 
tive frequency  than  Koch  admits  it  to  be  in  his  report  (/.  c). 
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Frankel,  one  with  eight.  A  second  case  of  Frankel,  and  a  second 
case  of  Koenig,  and  a  case  reported  by  Hofmeister,  had  twelve 
strictures.  In  the  "Deutsche  Zeitschr.  f.  Chir.,"  February,  1899, 
H.  5  and  6,  Hans  Strehl  reports  the  case  of  a  single  woman 
twenty-nine  years  old,  who  had  an  almost  immovable  tumor  the 
size  of  a  man's  fist  in  the  ileocecal  region.  At  operation  the  tumor 
was  easily  found,  but  there  were  also  fourteen  distinct  constrictions 
at  different  parts  of  the  intestine,  so  that  resection  offered  no  hope 
of  success.  The  patient  had  pulmonary  tuberculosis,  tuberculous 
ulceration  of  the  bowel,  and  tuberculous  peritonitis.  Nothnagel 
(/.  c,  p.  262)  reports  several  cases  of  this  type,  one  of  which  pre- 
sented three,  another  five,  a  third  seven  or  eight  tuberculous  cica- 
tricial strictures.  The  case  of  Litten,  of  six  strictures,  presented 
them  all  in  a  section  of  the  ileum  not  exceeding  j4  meter.  Be- 
tween these  strictures  the  bowel  was  expanded  into  five  large  sacu- 
lar  dilations  filled  with  liquid  feces.  In  Trendelenburg's  case  five 
strictures  were  distributed  over  a  distance  of  42  cm.  In  a  case 
reported  by  Rudolph  Matas  ("  Phila.  Med.  Jour.,"  July  9,  1893,  p. 
73)  there  were  three  strictures  of  probable  tubercular  origin,  con- 
tained within  13  inches  (33  cm.)  of  the  jejunum.  The  patient  was 
a  man  forty-six  years  of  age,  who  had  no  tuberculous  history,  nor 
any  sign  of  disease  in  any  part  of  the  body  but  the  abdomen. 
The  entire  loop,  including  the  three  strictures  and  the  corresponding 
mesentery,  was  removed  by  circular  enterorrhaphy,  and  the  patient 
was  operated  April  24,  1896,  and  began  to  eat  soft-boiled  eggs  and 
milk  on  the  fourth  day  after  operation.  He  left  the  care  of  the 
operator  thirty-four  days  after  the  operation,  and  could  eat  three 
full  meals  a  day  without  experiencing  the  least  distress.  About 
two  years  after  the  operation  he  weighed  180  pounds,  which  was 
80  pounds  more  than  the  weight  at  the  time  of  the  operation.  The 
results  of  surgical  procedure  of  operation  on  strictures  of  this  type, 
judging  from  the  report  of  Hofmeister  (/.  c),  are  more  favorable 
than  operations  for  strangulations  or  incarcerations.  This  writer 
has  collected  83  cases  of  intestinal  strictures  of  all  kinds  which 
were  operated.  Of  these,  52  (or  62.65  Per  cent.)  patients  recov- 
ered, and  of  the  26  fatal  cases  (31.33  per  cent.),  death  was  more  or 
less  directly  attributed  to  the  operation  in  but  16  (or  19.3  per  cent.). 
Operation  should  be   encouraged  at  the   onset  of  the  symptoms 
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which  indicate  a  chronic  obstruction.  The  phenomena  of  occlu- 
sion are  generally  ushered  in  by  paroxysms  of  abdominal  pain, 
vomiting,  and  obstipation.  It  is  well  not  to  wait  for  a  repetition  of 
these  symptoms  if  they  have  once  abated  and  the  diagnosis  of 
occlusion  seems  probable.  The  symptoms  resulting  from  internal 
strictures  of  the  intestine  are  identical  with  those  described  under 
enterostenoses.  If  they  are  high  up  in  the  bowel,  in  the  ileum  or 
jejunum,  as  in  the  case  of  Matas,  the  patient  may  survive  for  along 
time  without  fatal  permanent  obstruction,  owing  to  the  liquid  char- 
acter of  the  intestinal  contents  in  the  constricted  portion.  In  the 
case  of  Matas,  the  evolution  of  the  stenotic  process  was  unusually 
long,  extending  over  twenty  years,  and  the  primary  ulcerative 
cause,  tuberculosis,  had  apparently  completely  disappeared  at  the 
time  of  the  operation.  It  was  one  of  the  so-called  healed  tuber- 
culoses. The  patient  had  suffered  from  numerous  attacks  of  acute 
obstruction  brought  on  by  plugging  of  the  narrow  orifice  of  the 
stricture  by  food  masses.  Strictures  as  high  up  as  the  jejunum, 
which  evidently  was  the  location  in  the  case  of  Rudolph  Matas, 
are  extremely  rare. 

Diagnosis. 

When  the  strictures  are  in  the  rectum,  or  even  in  the  beginning 
of  the  sigmoid  flexure,  they  may  be  diagnosed  by  rectal  inspection, 
which,  under  proper  manipulation,  and  with  the  long  sigmoidoscope, 
will  even  reveal  strictures  in  the  lower  part  of  the  sigmoid.  The 
diagnosis  of  strictures  in  other  parts  of  the  intestine  is  doubtful. 
The  previous  history  and  the  condition  of  the  stools  may  give  some 
information.  If  the  patient  has  had  persistent  constipation  the 
clinician  should  think  of  stercoral  or  decubital  ulcers  that  have  re- 
sulted in  a  cicatrix.  The  visible  peristalsis  and  plastic  intestinal  erec- 
tions, which  have  been  described  in  the  chapter  on  Enterostenoses, 
are  valuable  clinical  signs,  and  suggest  the  presence  of  a  stricture. 
Whenever  the  cicatrices  have  occurred  after  hernias  or  violent  exter- 
nal trauma  the  previous  history  will  throw  light  not  only  on  the 
etiology,  but  upon  the  nature  of  the  stricture  itself.  Whenever 
there  are  undoubted  symptoms  of  stenosis  of  the  small  intestine, 
in  which  no  etiological  factor  can  be  detected,  it  is  advisable  to 
think   first  of  tuberculous   stricture.     The    differentiation    between 
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chronic  inflammatory  strictures  and  neoplasms,  particularly  malig- 
nant neoplasms,  is  exceedingly  difficult.  Sometimes,  when  the 
patients  can  be  observed  for  a  long  time,  providing  the  condition  of 
the  sufferer  permits  this,  a  diagnosis  is  possible  by  exclusion,  but  it 
will  be  a  rare  piece  of  good  fortune.  Fortunately  for  the  treatment 
of  such  cases  of  intestinal  stricture,  it  is  not  always  absolutely 
necessary  that  an  exact  diagnosis  of  the  cause  and  location  of  the 
stenosis  should  be  made.  The  mere  diagnosis  of  stricture,  when 
accompanied  by  undoubted  symptoms  of  an  enterostenosis,  calls  for 
operation  imperatively.  If  there  is  reason  to  believe,  from  the 
symptoms  previously  stated  in  the  chapter  on  Enterostenoses,  that 
the  stricture  is  in  the  duodenum  or  jejunum,  the  method  of  duode- 
nal intubation,  by  a  Langdon  rubber  tube,  or  the  Kuhn  tube  inclu- 
ding a  spiral  guide,  will  offer  a  means  of  locating  the  constriction. 

The  symptomatology  of  intestinal  strictures  corresponds  to  that 
given  under  the  heading  of  enterostenoses.  The  treatment,  which 
is  essentially  surgical,  is  given  in  the  same  chapter. 


EXTERNAL  CONSTRICTION  OF  THE  INTESTINE. 
External  Peritonitic  Strictures  and  Adhesions. 

In  the  chapter  on  Incarcerations  and  Strangulations  I  have  already 
described  various  forms  of  peritoneal  bands  and  pseudo-ligaments 
in  their  pathological  role  of  causing  intestinal  obstruction.  In  this 
section  the  forms  of  intestinal  impermeability  will  be  described  which 
are  produced  by  chronic  circumscribed  peritonitis  in  the  absence  of 
strangulation  or  incarceration.  These  effects  are  produced  by  altera- 
tions in  the  course  of  the  intestine,  or  in  its  lumen.  The  permea- 
bility is  interfered  with  without  causing  circulatory  disturbances. 
Among  the  first  to  call  attention  to  the  abnormal  adhesions  of  the 
peritoneum,  and  their  effects  in  producing  intestinal  obstruction,  was 
Virchow.  In  the  fifth  volume  of  his  Archiv  he  gave  the  anatomical 
evidence  that  abnormal  adhesions  frequently  occur  simultaneously. 
For  instance,  the  various  curves  and  loops  of  the  intestine  grow  to- 
gether among  themselves  or  with  adjacent  organs.  The  hepatic  flex- 
ure of  the  colon  may  become  adherent  with  the  gall-bladder  and  the 
entire  biliary  apparatus.    The  splenic  flexure  of  the  colon  may  become 
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adherent  with  the  spleen  and  diaphragm,  whilst  the  ileac  or  sigmoid 
flexure  becomes  agglutinated  with  the  sexual  organs,  especially  in 
women.  This  form  of  localized  peritonitic  adhesions  constitutes  the 
most  frequent  type  of  this  whole  group  of  rather  rare  abnormalities. 
Treves  (/.  c.)  and  Nothnagel  (/.  c.)  have  given  extensive  descriptions 
of  these  conditions,  of  which  perhaps  six  of  the  most  important 
forms  deserve  mention. 

1.  Isolated  and  partial  peritonitic  contractions  that  create  an  en- 
terostenosis  by  encircling  the  larger  part  or  the  entire  intestine  in  an 
annular  manner.  To  this  group  belong  those  that  have  just  been 
cited  as  having  been  first  described  by  Virchow,  under  the  name  of 
"chronic  mesenteric  peritonitis"  (mesenteritis).  The  inflammation 
may  be  an  extension  («)  of  an  ulcerative  process  in  the  interior  of  the 
intestine,  or  a  continuation  of  internal  cicatricial  strictures,  which  has 
already  been  described  ;  (b)  from  the  neighboring  organs  of  the  intes- 
tine ;  for  instance,  inflammation  of  the  gall-bladder,  perihepatitis,  cir- 
rhosis of  the  liver,  perityphlitis,  perisplenitis,  appendicitis,  and  chronic 
inflammatory  processes  issuing  from  the  female  genito-urinary  organs. 
(c)  Virchow  expressed  the  view  that  considerable  damage  may  be 
done  to  the  inner  intestinal  wall  by  the  irritation  of  stagnating  feces, 
and  that  a  circumscribed  peritonitis  may  arise  therefrom,  (d)  They 
may  be  congenital,  dating  from  an  intra-uterine  peritonitis.  Wil- 
lard  has  described  a  case  ("  Phila.  Med.  Times,"  May  5,  1883) 
where  a  pseudo-ligament  at  the  splenic  flexure  had  constricted  the 
colon,  (e)  An  extremely  rare  form  of  partial  peritoneal  constric- 
tion without  any  internal  intestinal  lesion  occurs  in  hernias  which 
have  been  incarcerated  but  have  been  replaced  or  operated  upon. 
The  effects  of  these  external  localized  peritonitic  constrictions  are  the 
same,  identically,  as  those  produced  by  the  chronic  enterostenosis. 

2.  This  includes  the  obstructions  due  to  the  adhesions  of  intes- 
tinal loops  with  each  other.  A  chronic  peritonitis  causes  an  agglu- 
tination between  a  circumscribed  portion  of  two  intestinal  loops.  This 
may  be  observed  both  in  the  small  and  in  the  large  intestine.  In 
the  latter  it  is  generally  associated  with  coloptosis.  When  two 
limbs  of  the  same  intestinal  loop  become  adherent  throughout  their 
entire  extent  of  surface,  a  sharp  acute-angled  bend  or  kink  will  de- 
velop in  place  of  the  former  gradual  curve.  This  has  been  termed 
the  "closed  loop  by  adhesion."      But  if  the  two  limbs  of  the  loop 
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are  only  adherent  in  a  circumscribed  spot,  the  graceful  curve  con- 
necting the  two  limbs  remains  open,  and  this  constitutes  the  so- 
called  "open  loop."  The  closed  loop,  with  its  sharp-angled  com- 
munication, always  causes  an  obstruction  to  the  permeability.  It 
is  functionally  as  well  as  anatomically  comparable  to  the  external 
intestinal  constriction.  Whilst  the  open  loop  may  give  rise  to  vol- 
vulus or  incarceration,  it  does  not,  as  a  rule,  give  rise  to  symptoms 
at  all.  The  direct  cause  of  such  adhesions  may  be  (a)  compression 
which  an  intestinal  loop  has  experienced  in  a  hernia ;  (b)  intestinal 
ulcers  ;  (c)  disease  of  mesenteric  glands,  generally  of  tuberculous 
origin.  The  relation  of  isolated  partial  peritonitis  to  visceral  dislo- 
cation is  difficult  to  understand  when  we  are  confronted  with  the 
completed  process,  for  there  may  be  two  relations :  first,  the 
peritonitis  may  be  primary,  and  have  caused  the  dislocation,  and, 
secondly,  the  peritonitis  may  be  secondary,  or  caused  by  the  dis- 
location. One  can  only  judge  which  is  the  case  when  a  fresh  in- 
flammatory process  still  exists.  Circumscribed  isolated  peritonitis, 
which  in  this  way  causes  an  adhesion  of  one  part  of  the  colon  with 
another,  is  generally  associated  with  dilatation  of  the  large  intestine. 
There  may  also  be  coloptosis  or  abnormal  elongation  of  the  colon. 
In  the  chapter  on  Enteroptosis,  in  my  work  on  "  Diseases  of  the 
Stomach,"  second  edition,  page  708,  an  account  is  given  of  the  vari- 
ous forms  and  types  of  the  dislocations  of  the  transverse  colon,  and 
Dr.  J.  Holmes  Smith  has  briefly  considered  the  anatomic  aspect  of 
these  anomalies  in  his  chapter  on  Anatomy  of  the  Intestines  (vol.  1, 
chap.  1).  I  may  repeat  here  that  abnormal  elongation  or  disloca- 
tions of  the  colon  may  be  congenital  or  acquired,  and  that  the 
acquired  types  are  the  consequence  of  habitual  obstipation  ;  for  the 
accumulation  of  feces  must  inevitably  increase  the  weight  of  the 
colon,  and  lead  to  its  descent.  Acquired  or  congenital  elongations 
and  dislocations  naturally  bring  the  colon  into  approximation  with 
remote  organs,  and  also  approximate  various  portions  of  the  colon 
itself  which  are  normally  separated.  If  such  approximation  has 
taken  place,  catarrhal  or  ulcerative  colitis,  extending  to  the  peri- 
toneum, supplies  the  second  etiological  factor  to  produce  a  local 
adhesion. 

3.   Bending  or  curving  of  the  intestine  by  isolated  adhesion  to 
another  organ.      These  peritonitic  adhesions  have  been  found  to 
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attach  the  small  intestine  to  the  transverse  colon,  to  the  uterus,  or 
to  the  abdominal  wall.  They  may  be  single  or  multiple,  causing 
an  isolated  or  numerous  kinks  in  the  intestine.  The  absolute  free- 
dom of  the  movement  of  the  intestine  is  indispensable  to  its  normal 
functioning.  Whenever  it  is  fixed  in  one  or  more  places,  sharp 
bends  or  kinks  will  inevitably  develop  somewhere,  which,  whilst  they 
do  not  entirely  interrupt  the  continuity  of  the  lumen,  nevertheless 
impede  the  progress  of  the  feces.  When  such  a  kink  has  once  de- 
veloped, it  may  be  aggravated  by  diarrhea,  constipation,  or  sudden 
distention  of  the  intestine  by  gases.  On  the  other  hand,  there  are 
cases  in  which  such  adhesions  are  found  accidentally  at  the  autopsy, 
having  given  no  symptoms  during  life.  In  other  cases  the  symp- 
toms may  be  those  already  described  under  the  heading  of  Entero- 
stenoses.  Kelling  ("Arch.  f.  Verdauungs-Krankheiten,"  Bd.  1,  S. 
172)  and  Westphalen  {ibid.,  Bd.  iv,  S.  63)  have  described  cases  of 
adhesions  of  the  transverse  colon  with  the  liver,  and  the  resultant 
symptoms.  On  page  213,  Plate  6,  of  this  volume  will  be  found 
an  illustration  of  a  case  observed  by  myself  of  manifold  adhesions, 
one  of  which  also  bound  the  transverse  colon  to  the  liver. 

4.  Manifold  multiple  adhesions  of  the  intestinal  loops,  partly 
among  themselves,  partly  with  the  parietal  peritoneum,  and  partly 
with  the  solid  abdominal  viscera.  These  extensive  and  numerous 
adhesions  are  the  result  of  diffuse  chronic  peritonitis,  such  as  may 
be  seen  at  autopsy  in  association  with  chronic,  tuberculous,  and 
carcinomatous  peritonitis.  This  kind  of  peritonitis  may  agglutinate 
short  sections  of  the  intestine,  or  the  entire  ileum  may  be  aggluti- 
nated into  one  immovable  mass.  Such  adherent  convolutions  of  the 
bowel  may  be  palpated  during  life  as  a  diffuse  tumor,  and  cases  are 
on  record  in  which  they  were  diagnosed  as  ovarian  neoplasms,  and 
laparotomy  was  performed  for  their  removal.  Strange  to  say, 
these  most  complicated  of  all  intestinal  adhesions  have  been  known 
to  exist  without  giving  any  intestinal  symptoms.  As  a  rule,  how- 
ever, symptoms  do  show  themselves.  The  most  frequent  is  con- 
stipation ;  the  next  most  frequent,  constipation  alternating  with 
diarrhea.  The  gravest  symptoms  are  those  of  enterostenoses  and 
absolute  occlusion.  Diffuse  total  adhesions  of  the  intestine  of  this 
type  are  sometimes  the  result  of  operation  upon  the  abdominal 
cavity.     The  conditions  which  set  up  these  agglutinative  peritonitic 


302  ADHESIONS    FROM    MESENTERITIS. 

adhesions  after  operations  have  as  yet  not  been  satisfactorily  inves- 
tigated. I  have  had  personal  experience  with  two  cases  for  which  I 
had  advised  operation  for  the  relief  of  obstruction  due  to  peritonitic 
adhesions.  The  adhesions  were  found  and  severed,  but  the  autopsy 
revealed  in  one  case  four,  and  in  another  case  five  adhesions,  where 
none  had  been  discovered  before.  There  was  no  evidence  of  tuber- 
culosis or  carcinoma. 

5.  Intestinal  adhesions  caused  by  peritonitis  issuing  from  the  mesen- 
tery or  the  mesenteric  glands.  The  subject  of  mesenteric  peritonitis 
has  already  been  touched  upon  in  the  etiology  of  volvulus.  The  so- 
called  sigmoid  mesenteritis  causes  an  approximation  of  thetwofulcrate 
points  of  the  sigmoid  flexure,  thus  constituting  one  of  the  most  frequent 
causes  of  sigmoid  volvulus.  Mesenteric  peritonitis  is  especially 
prevalent  near  the  insertion  of  the  cecum  on  the  right  side,  and  on 
the  left  side  in  the  mesentery  of  the  sigmoid-  flexure.  It  may  be 
circumscribed  or  diffuse.  When  the  entire  mesentery  is  involved, 
the  complete  small  intestine  becomes  retracted  toward  the  spinal 
column.  Simultaneously  with  a  chronic  mesenteritis,  the  glands  in 
the  mesentery  may  be  diseased  also,  constituting  an  "  adenitis  mes- 
enterica."  When  one  or  two  glands  are  inflamed  they  may  provoke 
a  circumscribed  adhesive  inflammation  of  the  peritoneal  covering  of 
one  loop,  fixing  this  loop  at  one  spot.  There  is  also  a  chronic 
peritonitis  of  the  omentum,  which  I  have  already  described  in  the 
chapter  on  the  Acute  Occlusions. 

6.  Intestinal  constriction  caused  by  traction  of  a  diverticulum. 
These  cases  were  first  described  by  Treves.  There  was  no  isolated 
partial  peritonitic  adhesion,  but  a  peculiar  distortion  of  the  intestinal 
wall  produced  by  the  traction  of  a  diverticulum,  which  had  become 
adherent  to  another  part  of  the  intestine,  mesentery,  or  abdominal 
wall.  The  intestine  thus  attached  by  the  diverticulum  can  not 
execute  its  normal  movements  of  peristalsis.  In  attempting  to 
execute  them  it  becomes  kinked  and  stenosed.  The  cases  that 
Treves  described  presented  the  symptomatology  of  chronic  intes- 
tinal strictures  during  life. 

Symptomatology. 

This  coincides  with  the  clinical  picture  of  enterostenoses  and 
occlusions. 
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Diagnosis. 

Wherever  there  is  a  distinct  clinical  history  of  inflammation 
about  the  biliary  apparatus,  the  appendix,  the  female  sexual  appara- 
tus, or  about  the  spleen,  or  where  there  is  a  previous  history  of 
hernia,  trauma,  or  operations,  it  may  lead  the  clinician  in  the 
direction  of  a  correct  diagnosis.  External  peritonitic  constriction 
can  sometimes  be  palpated,  particularly  if  the  abdominal  walls  can 
be  brought  to  perfect  relaxation  by  a  hot  bath  or  narcosis.  Still  the 
instances  in  which  the  diagnosis  will  prove  to  be  correct  are  the 
exceptions,  and  the  errors  are  the  rule. 

The  treatment  will  be  considered  in  the  general  chapter  on 
Treatment  of  Intestinal  Obstruction. 


INTESTINAL  COMPRESSION. 

Although  the  lumen  of  the  intestine  is  compressed  in  the  stran- 
gulation, incarceration,  volvulus,  and  by  all  forms  of  peritonitic 
bands  and  adhesions,  these  types  are  not  considered  compressions 
of  the  intestine  proper.  This  term  is  limited  to  the  mechanical 
weighing  down  of  the  intestinal  lumen  by  bodies  of  some  weight 
superimposed  upon  it.  This  compression  is  most  frequently  caused 
by  carcinomas  and  sarcomas ;  also  by  the  benign  neoplasms,  which 
may  have  originated  in  any  abdominal  organ,  or  in  the  mesentery, 
or  pelvic  organs.  Naturally  neoplasms  that  have  arisen  from  one 
part  of  the  intestine  may  compress  another  part;  thus  neoplasms 
of  the  intestine,  kidney,  liver,  spleen,  pancreas,  lymph-glands, 
omentum,  or  mesentery  can  cause  this  compression.  Compression 
of  the  sigmoid  and  rectum  is  most  frequently  caused  by  tumors  of 
the  uterus  and  ovaries.  Dislocated  organs  which  are  otherwise 
not  diseased  may  also  cause  compression  ;  thus  we  meet  with  com- 
pression of  the  bowel  by  floating  kidneys  or  floating  spleen. 
Much  more  frequently  than  this  complication  do  we  find  the  com- 
pression by  a  dislocated  or  gravid  uterus.  The  small  intestine  may 
be  compressed  by  the  mesentery  of  other  loops  of  the  ileum  which 
have  prolapsed  into  the  pelvis  (Schnitzler,  "  Wien.  klin.  Rundschau," 
1895,  No.  37).  Similarly  the  duodenum  may  become  compressed 
by  a  dilation  of  the  stomach  and  consequent  kinking  of  the  pylorus. 
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Broadbent,  Elmeyer,  Kussmaul,  and  the  author  have  called  attention 
to  this  condition.  Harrison  Allen  ("  Anatomy  ")  mentions  intestinal 
compression  by  aneurysm  of  superior  mesenteric  artery.  The  vari- 
ous forms  of  abscesses  which  may  occur  in  the  abdomen  also  play 
an  etiological  role  in  this  condition.  In  the  chapter  on  Volvulus  I 
have  described  the  compression  of  the  limbs  of  the  sigmoid  flexure 
by  an  entire  convolution  of  the  small  intestine,  which  may  descend 
upon  the  twisted  locality.  The  compression  of  the  duodenum  by 
the  normal  mesentery  of  the  dislocated  ileum,  as  described  by 
Schnitzler,  has  been  designated  by  him  as  "  mesenteric  intestinal 
incarceration."  In  order  to  bring  about  this  effect,  a  number  of 
abnormalities  are  necessary,  prominent  among  which  are  relaxed 
abdominal  walls,  spinal  curvature,  elongation  or  malformation  of 
the  mesentery,  and  relatively  low  fixation  of  the  duodenum. 
Those  portions  of  the  intestinal  canal  which  are  normally  most 
immovable  and  fixed  are  most  likely  to  be  compressed.  Accord- 
ingly we  find  that  the  rectum  is  the  most  frequent  seat  of  this  form 
of  obstruction  ;  in  the  first  place  because  it  is  fixed  within  the 
pelvis,  in  the  second  place  because  it  is  surrounded  by  a  bony  wall, 
and  thirdly  because  of  its  proximity  to  the  female  sexual  organs, 
which  are  among  the  most  frequent  direct  causes  of  compression.  I 
have  observed  one  case  of  rectal  compression  in  an  aged  man  caused 
by  an  immense  hypertrophy  of  the  prostate  gland.  The  sigmoid 
flexure  and  the  descending  colon  are  the  next  most  frequent  seats 
of  compression.  Then  follows  the  duodenum.  The  jejunum,  upper 
ileum,  and  transverse  colon  are  rarely  subjected  to  this  accident. 
Baimbrigge  (cited  from  Nothnagel,  /.  c.)  has  described  a  case  of 
acute  compression  of  the  colon  by  a  floating  spleen  in  which  death 
resulted  after  twenty-four  hours. 

Symptomatology. 

The  symptoms  of  intestinal  compression  are  usually  those  of  a 
chronic  enterostenosis,  but  the  case  of  Baimbrigge,  just  cited, 
proves  that  they  may  also  take  the  form  of  a  very  acute  occlusion, 
particularly  when  the  intestine  becomes  incarcerated  by  sudden 
movement  of  the  compressing  neoplasm  or  movable  organ.  The 
cases  described  by  Schnitzler  presented  the  clinical  picture  of  acute 
incarceration. 
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Diagnosis. 

The  recognition  of  intestinal  compression  is  possible  where  we 
can  make  out  a  neoplasm,  a  dislocated  or  floating  intra-abdominal 
organ.  Where  this  is  not  possible  the  anamnesis  may  give  utilizable 
hints. 


PARALYSIS,  SPASTIC  OCCLUSION,  AND  MOTOR  INSUFFI- 
CIENCY  OF  THE  INTESTINE. 

Synonyms. — Pseudo-occlusion;  Pseudo-ileus;  Paralytic,  Spastic, 
or  Dynamic  Ileus. 

Intestinal  Occlusion  without  Mechanical  Obstruction  of  the 

Lumen. 

Functional  insufficiency  of  the  peristalsis  of  a  part  or  of  the  entire 
intestine,  without  being  caused  by  a  mechanical  obstacle  such  as 
described  in  previous  chapters,  was  first  correctly  recognized  by 
Henrot  in  1865.  In  a  masterly  thesis  on  the  subject  ("  Des  pseudo- 
etranglements  que  Ton  peut  rapporter  a  la  paralysie  de  l'intestin," 
These  de  Paris,  1865)  he  presented  the  first  exact  representation  of 
intestinal  occlusion  of  this  type.  Nothnagel  (/.  c,  p.  356)  and  Boas 
(/.  c,  Inhaltsverzeichniss,  S.  x)  speak  of  this  condition  as  intestinal 
occlusion  without  any  alteration  of  the  lumen  ("Ohne  Beeintrach- 
tigung  des  Lumen").  Perhaps  they  mean  thereby  that  there  is  no 
mechanical  obstacle,  such  as  has  been  described  in  the  previous 
chapter  on  Occlusion ;  for  the  lumen,  as  a  matter  of  fact,  is  very 
considerably  altered  in  all  cases  of  intestinal  paralysis.  In  one  con- 
dition, as  in  the  "  Gassperre,"  described  by  Leichtenstern,  we  may 
have  a  tremendous  expansion  of  the  intestinal  lumen ;  and  in  another, 
as  in  the  enterospasm,  which  has  been  described  by  Heidenhain 
("  Bericht  iiber  die  Verhandlungen  der  deutschen  Gesellschaft  f  iir 
Chirurgie,  XXVI.  Kongr.,"  1897),  we  may  have  complete  oblitera- 
tion of  the  lumen  by  spastic  contraction  of  the  circular  muscle. 
This  has  also  been  observed  by  Leichtenstern.  So  the  term  "para- 
lytic occlusion  without  alteration  of  the  lumen"  is,  in  my  opinion, 
open  to  objection.  The  significance  of  motor  insufficiency  of  the 
intestine  has  been  emphasized  by  O.  Rosenbach  ("Berlin,  klin. 
Wochenschr.,"  1889,  No.  13   u.  14),  but  the    original   classification 
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of  Henrot,  of  the  various  conditions  leading  to  intestinal  paralysis, 
is  still  serviceable  for  a  summary  representation  of  this  subject. 

i.  Intestinal  Paralysis  by  Causes  Not  Directly  Affecting 
the  Intestine. — Among  the  etiological  factors  under  this  heading, 
the  following  conditions  may  be  arranged  :  Acute  orchitis,  injury 
to  the  testicle,  operations  upon  hemorrhoids,  buboes,  abscesses,  and 
other  inflammatory  processes  of  the  inguinal  region  and  abdominal 
walls,  and  inflamed  hydroceles.  Nothnagel  has  observed  a  case 
after  puncture  of  the  abdominal  wall  for  ascites,  in  consequence  of 
valvular  disease  of  the  heart.  Treves  observed  phenomena  of  in- 
carceration in  a  child,  with  extreme  prostration  and  incessant  vom- 
iting, constipation,  and  meteorism.  A  hard,  very  sensitive,  non- 
replaceable  tumor  was  found  in  the  groin.  A  hernial  incarceration 
had  been  diagnosed  on  account  of  this  tumor,  which,  however, 
proved  to  be  an  undescended  testicle.  Applications  of  ice  caused 
the  disappearance  of  all  the  symptoms  of  incarceration.  In  the 
introduction  to  the  chapter  on  Intestinal  Occlusion  I  have  described 
a  number  of  conditions  which  belong  under  the  heading  of  intes- 
tinal paralysis.  Among  others,  I  have  there  reported  (see  page 
1 20)  a  case  of  a  driver  who  had  been  struck  in  the  abdomen  by 
the  shafts  of  an  express  wagon.  But  in  this  case  there  were 
anatomical  changes  consisting  of  a  serous  transudate,  infiltrating 
about  8  inches  of  the  middle  ileum.  This  was  seen  at  operation. 
At  the  autopsy  there  was  no  evidence  of  this  infiltration,  so  that  if 
we  had  not  seen  the  intestine  during  the  operation,  but  only  at  the 
postmortem  table,  we  might  have  concluded  that  it  was  a  case  of 
paralytic  ileus  without  any  anatomical  alteration  in  the  intestine. 
The  postmortem  appearances  are  so  different  in  these  cases  from 
the  conditions  observed  at  operation,  caused  pre-eminently  by  the 
cessation  of  arterial  pressure  and  disappearance  of  disturbances 
caused  by  vascular  congestion,  that  many  cases  ordinarily  classed 
under  this  heading  as  not  being  associated  with  anatomical  changes 
may  really  have  presented  those  changes  during  life,  but  they  were 
not  demonstrable  at  the  necropsy. 

2.  Intestinal  Paresis  from  Causes  Acting  Directly  on  the 
Intestine,  and  Producing  at  Least  a  Partially  Demonstrable 
Anatomical  Lesion. — After  completion  of  an  intra-abdominal 
operation,  intestinal  resection,  removal  of  neoplasms,  etc.,  and  the 
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lumen  has  been  restored,  no  evacuation  of  feces  or  gases  may 
occur  on  the  following  days,  in  spite  of  re-establishment  of  the  per- 
meability. Meteorism  develops  gradually,  the  pulse  sinks,  and  the 
patient  enters  a  state  of  collapse.  We  have,  in  short,  the  complete 
clinical  picture  of  intestinal  obstruction  all  over  again.  The  autopsy 
shows  the  intestine  to  be  absolutely  free  from  obstruction,  and  no 
sign  of  peritonitis.  The  same  condition  has  been  observed  in  con- 
nection with  Littre's  hernia,  in  which  there  is  no  complete  obstruc- 
tion of  the  intestinal  lumen,  as  is  well  known  ;  nevertheless  the 
symptoms  of  absolute  stenosis  may  arise  under  the  conditions 
above  pictured.  After  operations  upon  the  female  sexual  organs 
and  after  reposition  of  incarcerated  external  hernias  a  similar  pseudo- 
occlusion  has  been  observed.  Gall-stones  of  such  size  as  to  be 
insufficient  themselves  to  obturate  the  lumen  have  been  known 
to  cause  absolute  acute  intestinal  occlusion.  This  group,  which 
contains  the  cases  of  motor  insufficiency  that  present  the  greatest 
interest  from  the  standpoint  of  the  pathological  physiology  of  the 
intestine,  will  be  more  extensively  considered  at  the  end  of  this 
classification. 

3.  Intestinal  Paralysis  Following  Embolism  in  the  Mesen- 
teric Artery. — This  will  be  considered  in  a  separate  chapter. 

4.  Motor  Insufficiency  of  the  Intestine  Due  to  Pronounced 
Pathological  Lesions. — In  the  introduction  to  the  study  of  intes- 
tinal occlusion,  paragraph  VII,  this  volume  (p.  1 19),  I  have  already 
stated  that  the  most  frequent  cause  of  intestinal  paralysis  is  peri- 
tonitis. I  refer  here  more  to  the  diffuse  acute  peritonitis  than  to 
the  chronic  form,  for  in  the  latter,  as  is  evidenced  in  the  preceding 
chapters,  we  will  more  frequently  meet  with  a  mechanical  stenosis. 
Naturally,  when  a  peritonitis  has  followed  a  perforation,  the  possi- 
bility of  a  reflex  paralysis  must  be  considered  simultaneously  with 
that  caused  directly  by  the  peritonitis. 

5.  Intestinal  Paralysis  Due  to  Extensive  Distention  by 
Enormous  Accumulation  of  Gases. — See  introduction  to  the 
study  of  intestinal  occlusion,  paragraph  XII,  page  124,  Meteor- 
ism. 

6.  Motor  Insufficiency  Due  to  Habitual  Constipation  and 
Occurring  in  the  Suprastenotic  Loops. — See  introduction  to 
intestinal  occlusion,  paragraphs  II  and  X  (pp.  117  and  122). 


308  PATHOLOGIC    PHYSIOLOGY    OF    PARESIS. 

7.  Intestinal  Paralysis  Due  to  Bacterial  Intoxication  in  the 
Absence  of  Pathological  Evidences  of  Peritonitis. 

8.  Pseudo-ileus  in  Consequence  of  Paralysis  Occurring  in 
the  Course  of  Neuroses  and  Diseases  of  the  Central  Nervous 
System. — See  chapter  on  Intestinal  Neuroses. 

Pathological  Physiology  of  Intestinal  Paralysis. 

In  considering  the  nature  of  the  conditions  just  classified,  it  is 
necessary  to  distinguish  carefully  between  motor  paralysis  of  the 
intestine  and  arrest  of  the  peristalsis,  though  the  latter  will  have 
the  same  functional  effect  as  a  genuine  paresis  of  the  muscular 
fibers,  and  from  the  clinical  standpoint  the  two  will  be  indistinguish- 
able. Intestinal  paralysis  may  be  brought  about  in  two  ways  under 
the  influence  of  the  nerves  :  (a)  Paralysis  of  the  motor  fibers  or  gan- 
glia, causing  a  cessation  of  muscular  contraction  ;  (b)  reflex  excitation 
of  the  inhibitory  fibers  for  intestinal  paralysis,  which  are  found  in 
the  splanchnic  nerve.  The  cases  in  groups  1  and  2  are  explained 
theoretically  by  an  excitation  of  the  inhibitory  nerves.  In  the  intro- 
duction to  intestinal  occlusion,  paragraph  XI,  I  have  cited  the 
experiments  of  Goltz  in  which  he  produced  arrest  of  the  heart  in 
diastole  in  a  frog  when  the  abdomen  was  repeatedly  struck  with  a 
small  rod.  This  experiment  makes  it  plausible  that  violent 
centripetal  irritation  which  originates  from  the  nerves  of  the  peri- 
toneum or  intestine  itself  may  cause  depression  of  the  heart's  action, 
bringing  on  the  symptoms  of  collapse  simultaneously  with  excitation 
of  the  inhibitory  nerves  for  intestinal  peristalsis;  i.  e.,  reflex  exci- 
tation of  the  splanchnic  may  simultaneously  depress  the  heart, 
thus  producing  a  complication  of  symptoms  corresponding  to  those 
of  strangulation.  This  reflex  inhibition  of  the  intestinal  peristalsis 
can  naturally  not  be  excluded  in  those  very  acute  forms  of  peri- 
tonitis which  result  from  perforating  appendicitis  and  perityphlitis, 
and  which  are  usually  attributed  to  the  peritonitis  itself. 

In  the  overdistention  which  occurs  in  stagnation  meteorism  in 
the  suprastenotic  loops,  Nothnagel  has  found  that  the  strongest 
electric  current  applied  directly  to  the  intestine  can  no  longer  pro- 
duce any  contraction.  Gas  resorption  from  the  intestine  is  very 
much  interfered  with  during  peritonitis,  and  in  the  manner  de- 
scribed contributes  to  the  production  of  motor  insufficiency.      This 
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gaseous  distention  must  naturally  exist  for  a  considerable  length  of 
time  before  it  can  bring  about  this  paresis.  If  it  is  remedied  early 
enough,  the  intestine  may  regain  its  contractility.  Another  factor 
not  to  be  overlooked  is  that  the  intestinal  muscular  fibers  may  be- 
come exhausted  as  a  consequence  of  overwork,  for  acute  peritonitis 
sometimes  sets  up  an  exaggerated  peristalsis.  So  that  there  are 
many  factors  during  acute  peritonitis,  all  tending  to  produce  paresis, 
one  supplementing  the  other,  and  at  times  establishing  a  vicious 
circle.  The  case  which  I  have  cited  (see  introduction,  paragraph 
VII,  this  volume,  p.  119)  of  a  serous  transudation  and  edema  of  the 
intestinal  wall,  causing  obstruction,  has  long  ago  been  described  by 
Stokes,  who  attributed  the  paralysis  of  the  intestinal  musculature 
observed  during  peritonitis  to  collateral  edema  and  saturation  of  the 
intestinal  wall  by  a  serous  transudate. 

On  the  basis  of  a  number  of  carefully  conducted  experiments, 
Reichel  ("  Darm  Ausschaltung,"  "  Centralbl.  f.  Chir.,"  1894)  has 
suggested  that  the  intestinal  paralysis  observed  after  laparotomies, 
herniotomies,  etc.,  is  due  to  circumscribed  infection.  He  demon- 
strates that  there  is  a  peritoneal  infection  without  any  traces  of 
inflammatory  changes  or  the  serous  covering  of  the  intestine.  I 
have  already  referred  to  my  own  experience,  and  given  the  evi- 
dence that  we  can  not  exclude  the  possibility  of  bacterial  peritoneal 
infection  in  all  cases  where  the  pathologist  is  unable  to  demonstrate 
peritonitis.  Bacteria  may  enter  the  peritoneum  in  two  ways — 
during  operation,  and,  secondly,  from  the  intestinal  lumen  in  conse- 
quence of  changes  caused  by  the  various  conditions  producing 
obstruction.  The  latter  is  the  most  frequent  path  of  infection,  and 
explains  intestinal  paralysis  which  occurs  after  the  bloodless  replace- 
ment of  external  hernias.  Multanowsky  (Diss.,  St.  Petersburg, 
1895,  in  Russian)  demonstrated  that  an  interruption  of  the  free 
movement  of  the  intestinal  contents  of  six  hours  suffices  to  permit 
the  transmigration  of  bacteria  through  the  intestinal  wall,  and  that 
it  is  not  necessary  for  the  intestinal  mucosa  to  be  in  any  way 
necrosed  to  permit  of  this  passage.  The  intestinal  wall  becomes 
passable  not  only  for  the  colon  bacillus,  but  for  all  other  micro- 
organisms which  happen  to  be  in  the  intestinal  contents.  The 
question  of  permeability  of  the  intestinal  wall  for  bacteria  during 
occlusion  has  been   answered  in  the  affirmative  by  Arnd,   Garre, 
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Bonnecken,  Nepveu,  Oker-Blom,  Reichel,  and  Multanowsky.  On 
the  basis  of  their  results  we  may  assume  that  infection  of  the 
abdominal  cavity  occurs  very  often  and  very  early  in  case  of 
impermeability  of  the  intestine.  The  differences  in  the  clinical  as 
well  as  the  pathological  pictures  are  conditioned  by  the  quantities 
and  species  of  the  various  bacteria  which  have  invaded  the  perito- 
neum. These  phenomena  may  vary  from  those  of  a  slight  transient 
peritoneal  irritation  to  that  of  an  intestinal  paralysis  or  acute  diffuse 
peritoneal  sepsis. 

Motor  insufficiency  following  habitual  constipation  is  comparable 
to  the  paralysis  which  eventually  supervenes  in  the  hypertrophied 
musculature  in  chronic  stenoses,  for  when  the  coprostasis  is  perma- 
nent we  may  have  a  muscular  hypertrophy,  which  is  a  compensa- 
tory arrangement,  capable  of  overcoming  for  a  long  time  the  resist- 
ance offered  by  the  hardened  accumulated  feces.  Eventually, 
however,  the  hypertrophied  muscle  must  become  exhausted ;  we 
have  motor  insufficiency,  and  the  symptomatology  of  complete 
occlusion  results.  This  occlusion  may  be  transient  or  permanent. 
If  the  muscle  is  simply  exhausted  and  not  degenerated,  it  may 
recover  its  contractility  by  rest,  and  once  more  succeed  in  restoring 
a  functional  peristalsis.  But  if  fatty  degeneration  has  occurred  in 
the  muscle  fibers,  the  compensatory  hypertrophy  is  lost  altogether, 
and  the  occlusion  can  not  be  relieved  except  by  operation. 

In  the  introduction  to  the  study  of  intestinal  occlusion,  paragraph 
VI,  this  volume,  page  118,  I  have  described  blocking  of  the  intes- 
tine by  gas,  the  so-called  "  Gassperre  "  of  Leichtenstern.  The  in- 
testinal loops  which  have  the  shortest  mesentery — the  duodenum 
and  jejunum — can  not  move  away  from  the  spinal  column  as  far  as 
the  loops  which  have  the  longest  mesentery — the  middle  ileum  ; 
hence  the  latter  can  rise  against  the  anterior  abdominal  wall  and 
become  immensely  distended  with  gas  in  the  dorsal  position  of  the 
patient ;  the  solid  and  liquid  contents  will  rather  flow  into  the  duo- 
denum and  stomach,  because  it  is  impossible  for  them  to  reach  the 
immensely  distended  loops  higher  up.  Leichtenstern  has  also 
emphasized  that  paralysis  of  the  musculature  of  the  intestine  is  not 
always  a  pathological  entity  per  se,  for  it  may  complicate  strangu- 
lations and  volvulus.  A  portion  of  the  intestine  may,  for  instance, 
be  incarcerated,  but  still  not  completely  occluded.     But  the  oblitera- 
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tion  may  become  complete  by  the  supervening  of  paralysis.  In 
this  instance  the  paralysis  follows  the  primary  or  preceding  incar- 
ceration. In  other  instances  it  may  come  in  advance  and  precede 
a  strangulation, — i.  e.,  the  intestinal  motor  insufficiency  will  be  the 
first  step  in  the  pathological  physiology,  and  a  volvulus  or  strangu- 
lation follow  upon  it. 

Symptomatology. 

The  symptoms  correspond  entirely  to  those  of  mechanical  occlu- 
sion. The  onset  may  be  sudden  or  gradual ;  the  symptoms  severe 
or  mild  ;  they  may  be  meteorism,  vomiting,  suppression  of  fecal 
evacuations,  and  collapse.  The  manner  in  which  the  impermea- 
bility is  brought  about  during  paralysis  is  very  simple,  namely  this  : 
A  shorter  or  longer  section  of  the  intestine  is  paralyzed  or  insuffi- 
cient from  one  or  more  of  the  causes  already  detailed,  the  sections 
affected  are  distended  immensely  by  gas,  the  propelling  force  to 
move  along  the  feces  is  absent,  and  accordingly  fecal  matters  stag- 
nate and  accumulate  in  the  loops  above  the  paralytic  area.  This 
accumulation,  once  having  taken  place,  acts  as  a  mechanical  obstacle, 
and  may  also  aggravate  the  occlusion  by  producing  dislocation  of 
the  loops  weighed  down  by  the  accumulated  mass.  One  of  my 
cases  is  of  interest  in  illustrating  reflex  pseudo-ileus  : 

"A  female  fifty  years  of  age  had  suffered  off  and  on  for  six  months  with  constipation. 
About  eight  days  before  I  was  called,  complete  suppression  of  stool  supervened.  Castor 
oil  and  calomel  and  Carlsbad  salts  had  been  taken,  but  no  evacuation  had  been  effected. 
On  the  day  before  I  was  summoned  (April  20,  1900),  the  patient  had  vomited  fecal 
matter  and  was  tortured  by  intense  pains  in  the  epigastrium  radiating  to  the  navel. 
Temporary  relief  from  hot  cataplasms  and  hypodermic  injection  of  morphin.  April  21, 
1900,  in  my  presence  the  patient  vomited  twice  and  brought  up  material  which  was  un- 
doubtedly fecal.  A  large  colon  enema  brought  away  very  little  fecal  matter.  The  colon 
was  entirely  permeable  to  ileocecal  valve  by  Langdon  tube.  During  lavage  of  the 
stomach  for  relief  of  the  stercoraceous  vomiting  the  duodenum  was  intubated  and  found 
permeable  as  far  as  the  tube  could  reach  (2  meters).  There  was  a  period  of  rest  after 
lavage,  but  as  the  symptoms  of  obstruction  returned  on  the  following  day,  operation  was 
urged.  During  the  laparotomy  the  intestines  were  found  everywhere  permeable,  but  a 
gall-stone  of  the  size  of  a  hazel-nut  was  found  in  the  cystic  duct  and  12  gall-stones  in 
the  gall-bladder,  which  were  removed.  The  patient  made  an  uneventful  recovery  and 
was  in  perfect  health  and  had  regular  evacuations  when  last  seen,  which  was  three 
months  after  the  operation." 

Such  cases  of  symptomatic  occlusion  where  laparotomy  shows 
the  lumen  to  be  everywhere  open  suggest  a  transient,  reflex,  tetanic 
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spasm  of  the  intestinal  musculature  as  the  direct  cause  of  the  ileus. 
But  as  no  one,  to  my  knowledge,  has  ever  seen  the  intestine  in  this 
condition  during  spastic  ileus,  it  must  not  be  looked  upon  as  more 
than  an  assumption,  still  lacking  objective  clinical  and  experimental 
proof. 

It  is  necessary  to  define  with  greater  exactness  what  is  meant  by 
"  intestinal  paralysis"  in  some  of  these  cases.  This  term  does  not 
imply  that  contractility  of  the  muscularis  is  absolutely  lost,  but  in 
the  majority  of  cases  it  refers  to  a  reflex  excitation  of  the  inhibitory 
nerves,  by  which  the  peristalsis  is  interrupted.  Such  a  condition 
might  exist, — the  irritation  emanating  from  the  biliary  apparatus, 
as  in  my  case, — and  yet  no  evidence  of  impermeability  be  visible  at 
the  operation. 

Diagnosis. 

The  great  similarity  that  this  condition  presents  to  the  occlusion 
resulting  from  other  conditions  already  described,  particularly  that 
due  to  cicatricial  stenosis  or  carcinoma,  and  that  due  to  peritonitis, 
explains  the  difficulties  in  the  way  of  recognizing  it.  The  general 
section  on  Diagnosis  will  include  this  subject  also. 

Prognosis. 

This  depends  upon  the  cause.  When  the  paralysis  has  resulted 
after  surgical  operation  upon  the  abdomen,  or  if  it  is  due  to  peri- 
tonitis, the  prognosis  is  grave.  If  it  is  due  to  a  reflex  from  rectal, 
ovarian,  or  testicular  abnormalities,  the  paralysis  may  subside  en- 
tirely if  the  primary  cause  is  removed.  So-called  relative  motor 
insufficiencies,  which  develop  in  the  musculature  above  mechanical 
stenoses,  have  been  observed  to  subside  spontaneously  and  become 
aggravated  again.  This  phenomenon  of  alternate  improvement  and 
aggravation  may  repeat  itself  frequently  in  benign  stenosis.  But 
eventually  irreparable  degenerations  ensue  in  the  compensatory 
hypertrophy  above  the  stenosis.  However,  even  here  recovery  is 
possible  if  the  stenosis  is  not  of  a  malignant  nature. 

The  literature  on  the  subject  of  Spastic  Ileus  has  been  abstracted 
by  Dr.  Edward  Quintard  (Amer.  Gastro-enterologic  Association, 
Session  of  May,  1901,  Washington,  D.  C). 
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DIAGNOSIS    OF   VARIOUS    FORMS    OF   STENOSIS   AND 
OCCLUSION   OF   THE   INTESTINE. 

There  is  no  field  in  clinical  pathology  and  diagnosis  in  which 
experience,  judgment,  and  resourcefulness  count  for  so  much  as  in 
the  diagnosis  of  enterostenosis  and  occlusion.  There  is  no  field 
in  which  the  opinion  of  the  clinician  is  so  important.  There 
is  no  field  in  which  more  weight  Concerning  life  or  death  can 
be  attached  to  the  diagnostic  decision.  The  three  cardinal  ob- 
jects of  diagnosis  are:  (1)  Does  an  enterostenosis  or  occlusion  of 
the  intestine  actually  exist  ?  (2)  What  is  the  location  of  the  ob- 
struction ?  (3)  What  is  the  pathologic-anatomic  condition  causing 
it? 

When  I  started  to  write  this  chapter  on  diagnosis  I  conceived 
the  idea  of  presenting  the  clinical  history  of  a  typical  case  under 
each  form  of  intestinal  occlusion.  Whilst  this  would  no  doubt 
have  a  certain  advantage,  it  was  impossible  to  find  so-called  typical 
cases,  which  should  represent  the  symptoms  representing  the  car- 
dinal diagnostic  features  in  the  various  forms  of  occlusion.  In 
my  own  personal  records,  as  well  as  in  those  of  German,  English, 
American,  and  French  literature,  it  is  extremely  rare  to  find  two 
cases  exactly  alike  under  any  one  type  of  stenosis  or  occlusion. 

Regarding  the  probability  with  which  a  diagnosis  can  be  made,  I 
may  premise  that  which  I  have  to  say  by  the  following  statements  : 

(a)  There  are  cases  in  which  the  diagnosis  can  be  stated  absolutely  ; 

(b)  cases  in  which  the  diagnosis  is  impossible;  and,  between  these 
extremes,  (c)  a  large  variety  of  cases  in  which  the  diagnosis  can  be 
made  with  more  or  less  probability  (Nothnagel).  Of  the  possible 
conditions  which  may  cause  intestinal  stenosis  or  occlusion,  I  have 
described  the  following  : 

Various  forms  of  intestinal  ulcers,  chapter  xxi,  volume  I. 
Malignant  neoplasms,  chapter  xxn,  volume  1. 
Benign  neoplasms,  chapter  xxn,  volume  1. 
Volvulus  and  intestinal  loop  formation,  chapter  in,  volume  11. 
Internal  and  herniaform  incarceration  of  the  intestine,  chapter  in, 
volume  11. 

Invagination  or  intussusception,  chapter  in,  volume  11. 
Internal  stricture,  chapter  in,  volume  n. 
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External  peritonitic  constriction,  chapter  in,  volume,  n. 

Intestinal  compression,  chapter  in,  volume  n. 

Obturation  of  the  intestine,  chapter  m,  volume  n. 

Paralysis  and  motor  insufficiency,  chapter  in,  volume  n. 

In  order  to  do  justice  to  both  the  needs  of  the  general  practitioner 
as  well  as  to  those  of  the  specialist,  these  subjects  have  all  been 
described  in  detail,  each  in  a  special  chapter ;  but  particularly  for 
the  general  practitioner  a  separate  chapter  has  been  compiled  en- 
titled Enterostenoses  and  Intestinal  Occlusion,  in  which  the  sum 
total  of  clinical  observation,  symptomatology,  pathology,  diagnosis, 
and  treatment  has  been  given. 

I.  Does  an  Enterostenosis  or  Occlusion  of  the  Intestine 
Actually  Exist  ? 

There  are  but  two  objective  signs  that  permit  of  a  positive  diag- 
nosis of  obstruction  :  (i)  When  a  stenosis  can  be  felt  or  recognized 
by  inspection  of  the  rectum  and  sigmoid  by  the  Martin  or  Kelly 
proctoscope  or  sigmoidoscope  ;  (2)  when  tetanically  rigid  or  stif- 
fened plastic  elevation  of  intestinal  loops  can  be  seen  and  palpated 
during  attacks  of  intestinal  colic.  The  symptoms  and  signs  upon 
which  the  practitioner  must  depend  for  a  diagnosis,  in  addition  to 
these,  are  («)  obstipation,  especially  when  associated  with  colic, 
(p)  cessation  of  evacuation  of  flatus,  (c)  meteorism,  (d)  vomiting, 
(e)  stercoraceous  vomiting,  (/")  pain,  (^")  tumor,  (/i)  leukocytosis. 
These  cardinal  symptoms  may  occur  in  diseases  other  than  acute 
intestinal  obstruction.  They  may  result  from  peritonitis  in  the 
absence  of  mechanical  obstruction.  The  various  causes  of  peritonitis 
must  therefore  be  excluded,  particularly  those  arising  from  the  diges- 
tive canal  itself,  from  the  biliary  passages,  from  the  genito-urinary 
apparatus  in  females,  from  the  genito-urinary  tract  in  males,  from 
suppuration  of  infected  lymph-glands,  embolism  of  the  mesenteric 
arteries,  and  also  from  extension  of  inflammatory  processes  through 
the  abdominal  and  thoracic  walls.  Let  us  consider  critically  the 
diagnostic  value  of  these  symptoms  and  signs  seriatim. 

Obstipation,  when  it  occurs  in  an  individual  who  has  always 
had  regular  intestinal  evacuations  and  in  whom  we  can  not  diagnose 
enteritis,  sudden  neurasthenia,  dietetic  or  medicinal  obstipation,  should 
awaken  a  suspicion  of  stenosis  if  we  can  recognize  causal  factors  in 
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the  anamnesis  which  are  capable  of  producing  strictures ;  for 
instance,  intestinal  tuberculosis  or  typhoid  fever.  Among  the  other 
conditions  to  be  inquired  into  in  sudden  obstipation  are  diseases 
emanating  from  the  female  sexual  apparatus,  the  bile-passages  and 
the  appendix,  as  well  as  external  hernias  and  foreign  bodies 
swallowed  in  the  food. 

In  all  cases  where  attacks  of  colic  are  associated  with  sudden 
onset  of  constipation  the  practitioner  should  at  once  methodically 
begin  to  subject  his  patient  to  a  rigid  examination.  If  in  the  course 
of  the  examination  neoplasms  or  inflammatory  tumors,  pseudo- 
ligaments,  evidences  of  chronic  peritonitis,  dislocations  of  solid 
abdominal  organs,  invagination  tumor,  or  old  hernias  are  found,  the 
diagnosis  becomes  practically  certain.  Obstipation  coming  on  with 
rapid  weakness,  anemia,  and  emaciation,  in  the  absence  of  an  assign- 
able cause,  justifies  the  suspicion  of  carcinomatous  stenosis.  The 
evacuations  should  be  examined  in  all  cases,  and  the  characteristic 
feces  of  stenosis  looked  for  ;  it  is  necessary  to  search  for  blood,  pus, 
and  mucus.  Sudden  obstipation  and  attacks  of  colic  may  occur  in 
simple  habitual  constipation,  where  the  accumulated  masses  of  feces 
constitute  an  obstacle  to  the  permeability.  But  of  such  importance 
is  the  symptom  of  obstipation  that  the  diagnosis  of  stenosis  is  prac- 
tically impossible  where  there  are  regular  evacuations  or  where  the 
stenosis  is  either  so  high  up  in  the  small  intestine,  where  the  con- 
tents are  liquid,  or  when  the  stenosing  process  has  not  sufficiently 
advanced  to  seriously  obstruct  the  lumen.  The  evacuations  which 
occur  after  invagination  or  intussusception  constitute  an  exception 
to  this  statement. 

Conditions  that  may  be  Confused  with  Occlusion. — The 
following  conditions  may  present  identical  clinical  symptoms  and 
signs  as  occlusions,  and  they  have  most  frequently  given  rise 
to  confusion  in  the  diagnosis  :  Intestinal  paresis  after  operations 
upon  the  rectum,  testicle,  or  ovary  ;  in  a  similar  manner  contusion 
of  these  organs  or  of  the  abdominal  wall  ;  renal  or  biliary  colic  ; 
lead  colic,  flatulent  colic ;  acute  arsenic-poisoning.  A  number  of 
morbid  conditions  in  which  obstipation,  vomiting,  and  retracted 
abdomen  are  associated  with  delirium  have  been  diagnosed  as 
meningitis,  when  in  reality  an  occlusion  of  the  small  intestine  was 
present. 
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To  Distinguish  between  Peritonitis  and  Occlusion. — As 
all  of  the  symptoms  mentioned  can  be  caused  by  acute  peritonitis, 
one  of  the  most  critical  objects  of  diagnosis  will  be  to  distinguish 
whether  the  symptoms  present  are  those  of  acute  occlusion  or 
peritonitis.  Here  the  most  valuable  factors  are  the  duration  and 
the  behavior  of  the  localized  pain.  Peritonitis  rarely  develops  prior 
to  forty-eight  hours  after  the  initial  symptoms  of  pain  and  vomit. 
In  examining  into  the  symptom  of  pain  we  must  distinguish  between 
spontaneous  pain,  which  is  present  at  all  times,  and  pressure  pain, 
which  is  caused  only  by  palpation.  The  spontaneous  pain  is  due 
to  the  localized  process  of  the  obstruction,  as  a  rule,  and  it  is 
generally  circumscribed.  The  pressure  pain  is,  as  a  rule,  due  to 
peritonitis,  and  is  diffuse.  If  a  spontaneous  pain  seemingly  extends 
into  a  diffuse  pain,  and  the  sufferer  assumes  the  characteristic 
attitude  of  peritoneal  irritation,  anxiously  avoiding  every  voluntary 
movement,  with  legs  drawn  up,  we  may  assume  the  development 
of  peritonitis. 

Meteorism,  when  it  is  present,  may  cause  considerable  sensitive- 
ness to  pressure,  and  cases  of  suppurative  peritonitis  occur  in  which 
both  the  localized  spontaneous  and  diffuse  or  pressure  pains  are  so 
slight  as  to  be  useless  for  diagnostic  purposes.  The  phenomena  of 
local  and  stagnation  meteorism  have  already  been  sufficiently  dwelt 
upon.  If  inspection,  percussion,  and  auscultation  can  elicit  a  dis- 
tinct local  meteorism,  a  well-circumscribed,  sharply  distended  loop, 
the  diagnosis  of  strangulation  or  volvulus  is  quite  certain,  and 
peritonitis  can  be  excluded.  Diffuse  general  meteorism  makes 
abdominal  palpation  for  diagnostic  purposes  difficult.  In  the 
absence  of  every  trace  of  intestinal  peristalsis,  general  meteorism  is 
very  suggestive  of  intestinal  paresis  due  to  peritonitis. 

In  the  differentiation  between  peritonitis  and  occlusion  the  tem- 
perature is  of  importance.  As  a  rule,  fever  is  suggestive  of 
peritonitis  if  it  has  occurred  from  the  very  beginning  of  the  disease. 
If  it  has  developed  some  time  after  the  disease,  the  fever  can  not 
exclude  the  possibility  of  occlusion,  for  in  this  case  peritonitis  may 
have  supervened  upon  an  occlusion. 

Vomiting. — Fecal  vomiting  may  occur  in  intestinal  paralysis, 
as  a  consequence  of  peritonitis,  and  in  consequence  of  fistulae 
connecting    the    stomach    and    the    colon,    or    the    duodenum    or 
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jejunum  and  colon.  In  order  to  differentiate  between  a  mechanical 
and  a  dynamic  occlusion  we  must  above  all  give  attention  to  the 
anamnesis  and  etiology  which  have  been  stated  in  the  chapter  on 
motor  insufficiency  of  the  intestine.  After  traumas,  operations 
upon  the  genital  organs  or  rectum,  reduction  of  hernias,  laparotomies, 
etc.,  pseudo-ileus  may  develop.  The  differentiation  from  peritonitis 
has  already  been  dwelt  upon.  In  fistulse  which  cause  communica- 
tion between  the  stomach  and  colon,  or  the  jejunum  and  colon,  we 
may  have  stercoraceous  vomiting,  it  is  true,  but  not  obstipation  and 
meteorism.  By  means  of  distending  the  rectum  and  colon  with  air 
or  gas  the  stomach  will  be  distended  simultaneously  if  a  communi- 
cation exists  ;  and  again,  if  we  fill  the  stomach  with  a  solution  of 
Burgundy-red  or  hematoxylin,  it  will  pass  at  once  into  the  trans- 
verse colon,  and  can  within  a  minute  or  two  be  discovered  in  the 
rectum  if  a  communication  exists. 

In  this  connection  I  must  emphasize  that  vomiting,  obstipation, 
meteorism,  and  pain  do  not  in  themselves  by  any  means  permit  the 
diagnosis  of  occlusion.  So  much  is  evident  from  what  has  been 
argued  in  the  preceding.  But  if  the  paroxysmal,  localized,  and 
visible  intestinal  peristalsis  exists,  with  rigid  erection  of  palpable  and 
visible  loops,  the  diagnosis  of  occlusion  is  certain.  Unfortunately 
this  sign  occurs  only  in  association  with  chronic  stenoses  ;  it  is 
absent  in  the  acute  occlusions. 

Leukocytosis. — The  leukocyte  counts  are  of  value  only  if  un- 
dertaken during  the  first  forty-eight  to  seventy-two  hours  after  the 
beginning  of  the  occlusion  symptoms.  If  a  patient  suffering  from 
suppression  of  evacuations,  flatus,  meteorism,  vomiting,  and  pain 
gives  a  leukocyte  count  of  18,000  to  20,000  after  twelve  hours,  the 
diagnosis  of  obstruction  is  logical.  If  the  symptoms  become 
aggravated  and  the  leukocyte  count  amounts  to  26,000  to  28,000 
after  twenty-four  hours,  operation  should  not  be  deferred.  The 
first  studies  in  this  country  of  leukocytosis  and  its  relation  to 
strangulation  were  made  by  Dr.  Harvey  Cushing  ("Johns  Hopkins 
Hospital  Reports,"  vol.  vn,  1898,  p.  332,  quoted  from  Joseph  C. 
Bloodgood,  "Blood  Examinations,''  etc.,  "  Md.  Med.  Jour.,"  Sept., 
1 901). 

Liquid  exudates  in  the  peritoneum,  when  they  can  be  demon- 
strated beyond  a  doubt,  support  the  diagnosis  of  peritonitis.     Such 
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exudates  may,  however,  be  present  and  escape  detection,  because 
they  may  be  covered  by  tympanitic  intestinal  loops.  On  the  other 
hand,  there  is  an  exudate  which  occurs  in  association  with  interrup- 
tion of  the  venous  mesenteric  circulation,  during  volvulus  and 
incarceration,  in  the  absence  of  peritonitis.  Peritonitis  does  not 
necessarily  arrest  the  intestinal  movements  in  all  cases  ;  it  does  so  as 
a  rule.  The  chapter  on  Intestinal  Paresis  gives  the  other  causes 
that  may  lead  up  to  this  condition.  The  presence  or  absence  of 
indican  in  the  urine  has  some  diagnostic  significance.  Indican  is 
always  present  in  acute  peritonitis.  If,  therefore,  indican  is  absent 
in  a  doubtful  case,  it  is  an  argument  against  peritonitis,  and  for 
occlusion  in  the  colon.  But  when  indican  is  present  in  the  urine,  it 
speaks  as  well  for  occlusion  of  the  small  intestine  as  for  peritonitis. 
Fleischer's  views  concerning  the  origin  of  indican  in  stenoses  of 
the  small  and  large  intestine  have  already  been  given  in  the  preced- 
ing chapters. 

"What  is  the  Location  of  the  Obstruction  ? 

The  most  fundamental  question  to  decide  here  is  whether  the 
occlusion  is  in  the  small  or  in  the  large  intestine.  For  the  deter- 
mination of  this  point  Nothnagel  attributes  considerable  importance 
to  distention  and  the  changes  in  form  which  the  intestinal  loops 
undergo  by  the  accumulation  of  gas  and  liquids  within  them,  and 
the  plates  which  he  gives  illustrative  of  these  appearances  are 
indeed  very  instructive.  He  holds  that  the  location  and  arrange- 
ment of  the  distended  loops  correspond,  as  a  general  rule,  to  their 
normal  location.  These  appearances  are  due  principally  to  stagna- 
tion meteorism.  One  of  the  characteristic  forms  of  distention  for 
the  large  intestine  has  been  designated  by  Nothnagel  "  flank 
meteorism."  This  form  of  colon  expansion  can  be  recognized  by 
protrusion  of  the  lateral  walls  and  the  upper  region  of  the  abdomen. 
The  flank  meteorism  may  be  unilateral,  only  extending  a  certain 
distance  upward  from  the  stenosis,  when  the  latter  is  in  the  sigmoid 
flexure,  or  when  the  stenosis  is  higher  up  in  the  colon.  It  is 
naturally  important  to  know  the  congenital  or  acquired  possible 
abnormalities  of  the  location  of  the  colon.  These  may  give  rise  to 
extraordinary  distentions  if  they  should  be  involved  in  an  occlusion. 
Flank  meteorism  may  be  caused  also  by  local  meteorism  in  the 
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small  intestine  in  the  absence  of  stenosis  of  the  colon  or  sigmoid. 
Nothnagel  cites  a  case  where  circumscribed  local  meteorism  of  the 
jejunum  had  caused  distention  of  the  lateral  abdominal  region,  or 
flank.  As  a  rule,  however,  it  can  be  said  that  flank  meteorism  is 
absent  in  stenosis  of  the  small  intestine.  A  careful,  painstaking 
study  of  the  abdomen  can  not  be  too  urgently  recommended. 
There  is  no  difficulty  in  distinguishing  the  distention  of  the  colon 
from  that  of  the  small  intestine  when  we  are  confronted  with 
chronic  enterostenosis  ;  but  in  acute  occlusion,  where  the  enormous 
local  meteorism  may  develop  with  great  rapidity,  the  distinction  is 
frequently  impossible.  Nothnagel  also  calls  attention  to  a  sign 
which  I  have  already  cited.  This  sign  can  be  elicited  by  percussion 
or  by  combined  auscultation  and  percussion.  It  consists  in  a  change 
of  the  percussion  resonance  in  the  upper  posterior  lumbar  region. 
Normally  the  percussion  note  in  this  region  is  dull,  high,  giving  the 
impression  of  emptiness.  When  the  stenosis  is  in  the  sigmoid 
flexure  or  descending  colon,  one  can  frequently  find  this  note 
changed  to  a  loud  and  deep  resonance  on  both  sides.  But  if  the 
stenosis  is  in  the  splenic  flexure  or  transverse  colon,  the  change  of 
resonance  can  only  be  made  out  on  the  right  side.  In  critical 
cases  the  value  of  this  sign  is  indeed  considerable,  and  is  another 
confirmation  of  the  great  utility  of  skilful  percussion.  Among 
other  signs  that  can  be  made  out  in  fortunate  cases  by  inspection, 
palpation,  and  percussion  alone  are  tumors  and  visible  peristalsis. 
A  tumor,  when  once  seen  or  felt,  naturally  gives  the  very  best 
evidence  of  the  location  of  the  obstruction.  The  visible  intestinal 
peristalsis  and  plastic  rigidity  are  a  very  important  indication  of  the 
localization  of  the  occlusion.  No  one  who  has  ever  seen  this 
stormy  peristalsis  will  ever  forget  the  first  impression  of  it,  or  mis- 
take it  for  any  other  condition.  One  must  not,  however,  make  the 
error  of  localizing  the  seat  of  the  stenosis  at  the  spot  where  the 
peristalsis  ceases,  for  the  intestinal  loops  which  are  nearest  the 
obstacle  become  paralytic  before  others  more  remote  therefrom. 
For  instance,  when  a  carcinoma  is  in  the  sigmoid  flexure,  the  plastic 
rigidity  and  stormy  peristalsis  can  be  seen  in  the  descending  colon 
during  the  first  stage  of  the  disease  ;  but  after  the  fourth  or  fifth  day 
they  cease  in  the  descending  and  transverse  colons,  and  can  only  be 
seen  in  the  ascending  colon.      This  would  lead  one  to  presume  that 
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the  obstacle  was  in  the  hepatic  flexure  instead  of  the  sigmoid 
flexure.  It  is  important,  therefore,  to  bear  in  mind  the  duration  of 
the  stenotic  symptoms,  and  if  they  are  observed  on  the  first  day, 
one  is  justified  in  localizing  the  obstacle  at  the  point  where  the 
stormy  peristalsis  ceases;  but  after  the  third  day  such  localization 
is  inadmissible.  Unfortunately  for  the  question  of  localization,  this 
valuable  sign  of  plastic  rigidity  with  stormy  peristalsis  is  absent  in 
just  those  cases  in  which  we  should  most  desire  a  localization  of 
the  occlusion;  I  mean  the  forms  of  acute  occlusions — volvulus  and 
strangulation. 

Examination  of  the  Hernial  Orifices. — The  Value  of  Physical 
Methods  of  Examination,  Distention  of  the  RecUim  and  Colon  by  Air 
or  Water,  Inspection  of  the  Rectum  and  Sigmoid  with  the  Proctoscope 
or  Sigmoidoscope,  Sounding  of  the  Rectum  or  Entire  Colon  by  the 
Langdon  or  Kuhn  Tube. — The  hernial  orifices  must  always  be  ex- 
amined in  every  case  of  occlusion  or  stenosis.  "  Woe  to  the  phy- 
sician," says  Leube,  "who  fails  to  do  this."  This  "must"  is 
imperative.  Even  the  rare  anatomical  gates  through  which  hernias 
may  possibly  occur  must  be  carefully  examined  to  discover  whether 
there  may  not  be  a  localized  pressure  pain  or  a  swelling  present. 
This  investigation  must  be  done  deliberately  and  systematically. 
First  the  inguinal  canal  is  examined,  then  the  umbilical  region  ; 
next  follow  the  femoral  region,  the  obturator  foramen,  the  ischiatic 
foramen,  the  rectum  and  vagina  ;  the  entire  wall  of  the  abdomen 
should  carefully  be  palpated  over  for  possible  ventrical  or  lumbar 
hernia.  The  tiny  hernias  that  occur  in  median  linea  alba  must  not 
be  forgotten. 

Examination  of  the  rectum  by  the  finger  alone  may  occasionally 
instruct  the  clinician  concerning  the  location  of  an  intussusception, 
stricture,  or  obstruction  from  abnormal  contents.  The  method  first 
suggested  by  Simon — of  introducing  the  entire  hand  into  the  rectum 
— has  never  appealed  to  my  judgment  as  being  practical.  In  the 
first  place  it  requires  a  small  hand,  deep  narcosis,  and  much  time; 
then  in  cases  in  which  I  have  tried  it  (two  cases  of  sigmoid  volvu- 
lus) I  was  not  able  to  make  out  what  the  fingers  felt.  The  fingers 
are  so  cramped  within  the  rectum  that  movements  are  impossible. 
The  paralysis  which  supervenes  upon  the  immense  dilation  of  the 
sphincters  required  in  one  case  two  weeks,  in  another  twenty-four 
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days,  before  it  was  repaired.  The  hand  can  not  be  introduced  any- 
further  than  the  wrist.  It  is  certainly  preferable  to  look  into  the 
rectum  and  sigmoid,  and  this  can  be  readily  done  by  the  method 
described  by  Thos.  Chas.  Martin,  in  the  last  chapter  of  this  volume. 
The  Introduction  of  the  Rectal  Langdon  Tube  or  Sound. — A  number 
of  authors — A.  Graser  (/.  c),  Pribram  (/.  c\),  Nothnagel  (/.  c,  p. 
377),  and  even  Fitz  (/.  c.) — do  not  attribute  much  importance  to  rectal 
'and  colon  sounding  for  the  location  of  the  obstacle.  Fitz  states  that 
he  has  failed  to  pass  either  the  rigid  or  the  flexible  tube  beyond  the 
sigmoid  flexure  in  numerous  attempts  both  on  the  living  and  dead 
subject.  After  repeatedly  introducing  the  flexible  tube  its  entire 
length,  it  was  in  his  experience  found  compactly  coiled  within  the 
rectum  on  passing  the  finger  through  the  anus.  Treves  (/.  c.)  and 
Rosenheim  record  similar  experiences.  I  have  elsewhere  empha- 
sized that  the  passage  of  the  Langdon  tube,  or  the  Kuhn  spiral 
sound,  through  the  entire  colon  to  the  ileocecal  valve  is  practicable. 
It  can  be  proved  to  have  reached  the  ileocecal  valve  by  auscultation 
over  this  region  when  air  and  water  are  alternately  blown  in  through 
the  tube  ;  also  by  introducing  the  electro-diaphane,  which  can  by 
diaphany  be  observed  to  pass  through  the  entire  anatomical  course 
of  the  colon.  The  Kuhn  tube,  which  contains  a  metallic  spiral  of 
great  elasticity,  can  be  seen  by  means  of  the  Rontgen  rays. 
There  are,  of  course,  cases  of  coloptosis,  where  the  passage  of  a 
tube  through  the  entire  colon  becomes  very  difficult  or  impossible  ; 
but  for  the  determination  of  the  permeability  of  the  colon,  intuba- 
tion of  this  organ,  in  my  opinion,  constitutes  a  valuable  auxiliary 
to  physical  diagnosis.  It  should  be  first  practised  on  the  cadaver, 
and  then  on  healthy  normal  persons,  in  order  to  acquire  the  experi- 
ence and  technic  of  introduction.  One  of  the  adjuvant  tricks,  dur- 
ing the  introduction,  is  to  permit  a  stream  of  water  of  considerable 
strength  to  issue  from  the  end  of  the  tube  while  it  is  being  intro- 
duced, and  to  rotate  the  tube  between  the  fingers  during  the  intro- 
duction. For  stenosis  of  the  rectum  and  sigmoid  I  hardly  consider 
the  intubation  necessary,  because  these  can  be  seen  by  means  of 
the  sigmoidoscope.  But  for  stenosis  above  the  sigmoid,  a  cautious, 
probing  introduction  of  the  rubber  Langdon  tube  is,  in  my  opinion, 
certainly  as  available  a  method  for  diagnosis  as  distention  with  water 
or  air. 


322  DISTENTION    BY    AIR    OR    WATER. 

The  Distention  of  the  Colon  by  Air  and  Water. — The  success  of 
this  procedure  depends  upon  the  capacity  of  the  rectum,  sigmoid, 
and  colon.  Air  can  be  introduced  by  connecting  the  end  of  a  long 
Langdon  tube  with  the  nozle  of  a  double  pair  of  bulbs  or  a  pair  of 
bellows.  Illoway  prefers  a  siphon  of  aerated  or  carbonated  water. 
Ziemssen  recommends  charging  the  intestine  alternately  with  20 
grams  (5  drams)  of  bicarbonate  of  soda,  followed  by  18  grams  (4^ 
drams)  of  tartaric  acid.  The  simplest  and  best  agent  is  ordinary 
air  blown  in  by  the  bellows,  which  should  be  tried  first.  It  will 
frequently  give  the  desired  information,  without  necessitating  the 
distention  with  water,  which,  owing  to  its  great  weight,  is  itself  a 
mechanical  factor  for  displacing  intestinal  loops. 

Degrees  of  Pressure  Required. — For  distention  with  water 
a  large  fountain  syringe,  or  a  very  large  Hegar  funnel  with  a 
rubber  tube  about  10  feet  long  and  a  rectal  nozle,  is  all  that 
is  necessary.  Sometimes  the  water  rushes  in  with  such  ease 
that  but  a  few  feet  of  pressure  above  the  level  of  the  rectum  are 
necessary  to  accomplish  distention.  At  other  times  the  pressure 
of  10  or  more  feet  may  be  necessary.  It  is  useless  to  use  a  pres- 
sure of  over  1 5  feet ;  then,  also,  there  is  no  room  in  an  ordinary 
dwelling  where  such  a  pressure  could  be  obtained.  Thomas  (Lon- 
don "  Lancet,"  1886,  11,  page  12 19)  has  reported  a  case  where  an 
enema  was  given  on  the  third  day  of  obstruction,  and  under  slight 
pressure.  Death  followed  in  an  hour  and  a  half.  The  autopsy 
disclosed  an  intussusception,  and  a  tear  was  found  in  the  sheath, 
and  half  a  tumbler  of  water  in  the  pelvis.  High  pressure  should 
be  used  only  in  recent  obstructions.  In  obstructions  older  than 
from  three  to  four  days,  adhesions  may  have  already  formed,  the 
severance  of  which  may  involve  serious  complications.  In  children 
lower  degrees  of  pressure  will  produce  rupture  than  in  the  adult, 
and  the  capacity  of  the  colon  is  naturally  much  less.  The  quantity 
which  the  large  intestine  of  an  adult  will  hold  with  safety  may  be 
stated  as  6  liters.  The  quantity  which  the  large  intestine  of  an 
infant  may  safely  receive  varies  with  the  age  of  the  child  ;  it  can  not 
be  stated  with  exactness,  because  reliable  measurements  correspond- 
ing with  the  various  periods  of  growth  have  not  as  yet  been  made. 
Rotch  ("Boston  Med.  and  Surg.  Jour.,"  1882,  vol.  cvi,  p.  322) 
found  that  more  than  17  feet  of  pressure  were  necessary  to  rupture 
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the  intestine  of  an  infant  after  removal  from  the  body.  Forrest 
("Amer.  Jour,  of  Obstetrics,"  1886,  vol.  xix,  p.  673),  in  experiment- 
ing with  the  colon  of  an  infant,  found  that  it  could  bear  without 
rupture  from  20  to  22  feet  of  pressure.  For  the  colon  of  an  adult 
he  found  that  30  to  37  feet  of  pressure  were  required  before  rupture 
ensued.  When  the  object  is  to  distend  the  colon  with  a  view  to 
determine  its  capacity,  and  perhaps  immediately  thereafter  to  relieve 
the  obstruction,  the  hips  of  the  patient  should  be  so  elevated  that 
he  will  be  almost  inverted.  The  chair  invented  by  T.  C.  Martin 
(see  illustrations  in  chapter  on  Diseases  of  the  Rectum)  is  ad- 
mirable for  this  purpose  if  it  could  always  be  had.  The  patient 
should  lie  on  his  right  side  so  that  the  fluid  may  more  readily  pass 
into  the  colon.  It  is  advisable  to  give  at  first  a  small  cleansing 
enema  of  one  quart  of  warm  water,  to  remove  the  fecal  matter. 
There  are,  of  course,  stenoses  of  such  anatomical  construction  that 
liquid  irrigations  from  below  can  pass  upward  without  apparently 
meeting  with  a  hindrance.  At  the  same  time  fecal  matter  could 
not  pass  from  above.  A  polypus  or  exceptionally  dry  coprolith  in 
front  of  a  cicatricial  stenosis,  acting  as  a  ball  valve  above  the  ste- 
notic ring,  might  act  in  this  way.  This  would  give  the  impression 
of  a  higher  seat  of  the  stenosis  than  is  really  the  case,  if  we  should 
judge  exclusively  from  the  amount  of  liquid  that  has  entered  the 
bowel.  In  a  case  reported  by  Larrabee  ("  Louisville  Med.  News," 
1 88 1,  vol.  xi,  3),  six  quarts,  it  is  claimed,  were  injected  into  the 
intestine  and  retained  there  in  a  case  of  obstruction  of  the  ileum. 
It  is  evident  that  when  this  much  fluid  can  be  injected  the  obstruc- 
tion can  not  possibly  be  in  the  colon,  and  must  be  in  the  small 
intestine.  If,  on  the  other  hand,  only  two  or  three  pints  can  be 
injected,  as  has  occurred  in  a  number  of  cases  in  my  own  practice, 
and  a  case  in  Treves'  (/.  c,  p.  398),  where  the  rectum  held  but 
three  pints,  the  conclusion  is  justifiable  that  the  obstruction  is  in  or 
at  the  sigmoid  flexure  ;  a  larger  quantity  must  be  injected  before  we 
may  conclude  that  the  intestine  above  this  point  is  passable. 

In  a  number  of  cases  of  volvulus  of  the  sigmoid,  in  which  I  wit- 
nessed the  treatment  by  distention  with  water,  the  practitioners  used 
the  method  in  a  way  which  gave  the  impression  that  the  only  object 
to  be  accomplished  was  to  cleanse  the  colon.  The  irrigator  was  held 
but  2  or  3  feet  above  the  rectum  of  the  patient.      Too  little  pressure 
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in  using  the  method  is  as  useless  as  too  great  a  pressure  is  dangerous 
(I  am  speaking  now  of  the  diagnostic,  not  the  therapeutic,  usefulness 
of  the  method,  and  the  indication  then  is  to  distend  the  large  intes- 
tine, if  possible,  and  without  adding  to  the  danger  of  the  patient). 
Whilst  anesthesia  is  preferable,  it  is  in  my  experience  not  always 
necessary.  In  many  cases  forcible  distention  with  hot  water  has, 
in  my  practice,  produced  very  evident  relief  in  the  pain  while  the 
method  was  being  executed.  A  number  of  objections  have  been 
raised  to  the  method :  (a)  It  has  been  argued  that  the  experiments 
concerning  the  capacity  of  the  colon  are  useless,  because  they  were 
made  on  large  intestines  excised  from  the  body,  (b)  The  objection 
already  advanced,  that  a  stenosis  may  be  passable  from  below,  but 
not  from  above.  This  I  regard  as  an  extremely  rare  occurrence. 
Naunyn  (/.  c.)  does  not  mention  it  at  all,  and  Nothnagel  simply 
refers  to  it,  but  gives  no  experience  of  his  own.  Water  may  of 
course  run  through  a  partial  volvulus,  a  twist  of  1800  in  one  direc- 
tion, on  entering,  and  then  the  weight  of  the  water  which  has  suc- 
ceeded in  distending  the  further  limb  of  the  intestine  may  actually 
increase  the  volvulus  to  one  of  3600.  These  are  conceivable  mis- 
fortunes with  which  we  can  not  reckon,  and  which  we  can  not  foresee, 
but  are  so  extremely  rare  that  they  should  not  deter  us  from  the 
practice  of  distention  for  diagnostic  purposes,  (c)  The  rectum  may 
be  filled  with  feces,  obstructing  the  entrance  of  fluid,  or  it  may  be 
so  dilated  as  to  take  large  quantities  of  water,  and  thus  give  rise  to 
errors  of  judgment.  Both  of  these  sources  of  error  can  be  excluded 
by  inspection  of  the  rectum  and  distention  under  negative  atmos- 
pheric pressure.  A  cleansing  enema  will  remove  the  feces,  (d)  It 
is  claimed  that  a  part  of  the  colon  may  be  spasmodically  contracted, 
and  another  part  meteoristically  distended,  which  would  also  give 
rise  to  error  of  judgment  in  the  capacity.  This  condition  occurs,  in 
my  experience,  only  when  the  obstruction  is  in  the  colon  itself. 
Then  the  dilated  portion  is  above  the  stenosis, — as  I  prefer  to  call 
it,  it  is  the  suprastenotic  portion, — and  one  will  rarely  succeed  in 
getting  water  through  the  stenosis.  (e)  The  objection  that  the 
patient's  voluntary  muscular  efforts  may  resist  the  entrance  of  the 
fluid  is  not  very  important,  because  this  can  be  avoided  by  anesthesia. 
Considering  all  of  these  objections  critically,  and  judging  from  a 
very  large  personal  experience,  I  conclude  that  when  the  proper 
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precautions  are  used  the  exploration  of  the  large  intestine  by  means 
of  forced  injection  is  a  practical  and  valuable  diagnostic  method. 
The  question  to  be  decided  by  the  injection  is  mainly  this  :  "  Is 
the  seat  of  the  obstruction  in  the  large  or  small  intestine?"  This 
does  not  depend  upon  the  difference  of  a  few  ounces  in  the  quan- 
tity of  fluid  injected,  but  the  value  of  the  procedure  is  dependent 
upon  wide  degrees  of  differences,  as  I  have  pointed  out  before. 
This  is  the  main  reason  why  the  experiments  upon  the  excised  and 
relaxed  intestine  are  available  for  laying  down  the  dividing-lines  in 
determining  the  capacity.  Extreme  meteorism,  should  it  influence 
the  injections,  can  be  relieved  by  gastric  lavage,  and  if  neces- 
sary lavage  of  the  duodenum  by  the  method  already  described. 
There  are  three  very  essential  conditions  to  the  success  of  diag- 
nostic distention  of  the  colon  by  water.  (1)  The  injection  should 
be  made  early  in  the  course  of  the  disease,  before  circulatory 
changes,  swellings,  transudations,  congestions,  and  partial  adhe- 
sions have  fixed  the  pathological  topical  conditions  of  the  bowel  ; 
on  the  first  or  second  day  whenever  possible.  (2)  About  I  5  feet 
of  pressure  should  be  used  for  adults,  about  8  or  10  feet  for  in- 
fants. (3)  The  patient  should  be  anesthetized.  Treves  recom- 
mends auscultating  the  ileocecal  region  while  the  forced  injections 
are  being  executed.  If  one  can  detect  by  the  ear  that  the  liquid 
reaches  the  cecum,  this  would  prove  that  the  colon  is  permeable. 
Great  experience  and  special  training,  however,  are  necessary  for 
the  interpretation  of  the  variety  of  abdominal  sounds  to  be  heard 
in  cases  of  intestinal  obstruction. 

Antiperistaltic  Progress  of  Minute  Particles  from  the  Rec- 
tum to  the  Stomach. — The  author's  suggestions  for  making  use 
of  the  antiperistaltic  progress  of  minute  particles  of  bismuth  sub- 
nitrate,  charcoal,  or  lycopodium,  etc.,  from  the  rectum  to  the  stom- 
ach for  diagnostic  purposes  have  been  detailed  on  pages  195  and 
196  this  volume.  My  experiments  with  healthy  human  subjects 
show  that  ordinarily  the  particles  injected  into  the  rectum  should 
be  recognizable  in  the  wash-water  from  the  stomach  in  from  eight 
to  ten  hours.  In  cases  of  obstruction  this  antiperistaltic  progress 
did  not  take  place,  and  bismuth  and  lycopodium  injected  into  the 
rectum  could  not  be  found  in  the  gastric  lavage  water  nor  in  the 
vomited  masses.     (Hemmeter,  "  Experimentelle  Studien  iiber  Anti- 
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peristaltick,"  etc.,  "Archiv  fur  Verdauungs-krankheiten,"  April, 
1902.)  These  observations  are  definitely  available  for  diagnostic 
purposes. 

The  functional  symptoms  in  the  determination  of  the  loca- 
tion of  the  obstruction  are  of  comparatively  little  value.  Beware 
of  depending  upon  the  location  of  pain  as  an  indication  of  the  site 
of  the  obstruction.  In  rare  cases  one  has  the  good  fortune  to  rec- 
ognize an  accurately  defined,  well-circumscribed  pain,  uniformly 
localized,  always  at  the  same  place.  This  may  cautiously  be  inter- 
preted as  pointing  to  the  seat  of  the  obstruction ;  but  reliable 
observers — Treves,  Fitz,  Nothnagel,  and  Boas — have  reported  cases, 
and  I  have  observed  such  personally,  where  the  pain  was  in  one  side 
of  the  abdomen,  say  the  left,  and  the  disease  in  the  ileocecal  region ; 
nor  can  it  be  said  that  the  early  manifestation  of  pain  is  a  special 
indication  pointing  to  the  small  intestine,  for  in  the  sigmoid  volvulus 
the  abdominal  pain  appears  on  the  first  day  in  nearly  all  the  cases 
where  the  date  was  recorded. 

The  same  skeptical  conservatism  is  justifiable  concerning  the 
value  of  vomiting  as  a  diagnostic  indication  of  the  location  of  an 
obstruction.  It  is  true  fecal  vomiting  is  more  likely  to  occur  in 
obstruction  of  the  small  intestine  than  in  that  of  the  large,  and  will 
more  promptly  occur  in  obstructions  of  the  ileum  and  jejunum 
than  in  that  of  the  colon  ;  it  is  of  no  importance  in  determining  the 
part  of  the  bowel  affected.  For  instance,  it  occurred  in  47  cases 
of  strangulation,  14  of  gall-stones,  12  of  intussusception,  and  5  of 
malignant  disease  or  stricture,  in  the  collection  of  Fitz  (/.  c).  It 
was  present  in  4  cases  of  stricture  or  tumor  when  the  obstruction 
was  at  or  below  the  cecum  ;  it  was  noted  in  4  cases  of  intussus- 
ception in  the  same  region,  in  2  cases  of  volvulus  and  I  of  stran- 
gulation in  the  large  intestine.  Thus  in  more  than  one-eighth  of 
the  cases  of  fecal  vomit  the  acute  obstruction  was  in  the  large 
intestine.  The  only  deduction  that  can  be  made  is  that  general 
experience  with  internal  incarcerations  of  the  small  intestine  teaches 
that  stercoraceous  vomiting  is  observed  more  frequently  and  earlier 
than  in  obstruction  of  the  large  intestine. 

Indicanuria. — By  general  consensus  of  opinion  of  the  prominent 
special  workers  in  intestinal  pathology  it  is  agreed  that  excessive 
indicanuria  indicates  an  occlusion  of  the  small  intestine,  provided 
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there  is  no  peritonitis  present.  Nothnagel  and  a  number  of  other 
observers  assert  that  excessive  formation  of  indican  in  the  urine  was 
not  missed  in  any  of  their  cases  of  obstruction  above  the  ileocecal 
valve.  Secondly,  the  conditions  under  which  excessive  formation  of 
indican  occurs  aside  from  intestinal  obstructions.  For  I  have  seen 
this  excessive  indicanuria  in  my  own  clinic  in  a  variety  of  diseases  not 
associated  with  interference  with  the  permeability  of  the  intestine. 
According  to  my  experience,  it  is  a  reliable  sign  for  the  location  of 
the  obstruction  in  the  small  intestine  if  considerable  indicanuria 
occurs  on  the  second  or  third  day  after  an  acutely  developing 
occlusion,  and  in  the  absence  of  symptoms  of  peritonitis.  If  no 
appreciable  increase  of  indican  is  demonstrable  after  the  third  or 
fourth  day,  we  may  of  course  conclude  that  the  seat  of  the  obstruc- 
tion is  in  the  large  intestine.  There  are  two  restrictions  to  these 
generalizations.  The  first  is  composed  of  those  very  rare  cases  in 
which  we  may  have  two  or  more  simultaneous  obstructions,  situated 
in  both  the  small  and  the  large  intestine.  The  second  consists  of 
those  cases  where  excessive  indicanuria  occurs  after  stenosis  of  the 
colon  of  long  standing,  for  then  the  backward  stagnation  of  fecal 
matter  might  extend  up  into  the  small  intestine.  Excluding  these 
sources  of  error,  peritonitis,  multiple  stenosis  in  the  small  intestine 
and  colon,  and  long  duration  of  the  stenosis,  excessive  indicanuria 
in  the  first  stage  indicates  an  obstruction  in  the  small  intestine ;  its 
absence,  an  obstruction  in  the  large  intestine.  After  longer  dura- 
tion of  the  obstruction,  however,  the  absence  of  excessive  indicanuria 
may  yet  be  interpreted  as  indicating  stenosis  of  the  large  intestine, 
but  its  presence  no  longer  constitutes  a  diagnostic  criterion. 

The  condition  of  the  stools  offers  no  reliable  indication  of  the  seat 
of  the  obstruction.  If  the  characteristic  feces  of  a  stenosis,  which 
have  been  described  in  a  previous  chapter,  are  present,  they  speak 
for  an  obstruction  in  the  rectum,  sigmoid,  or  descending  colon. 

Intensity  and  Rapidity  of  Symptoms. — As  the  small  intes- 
tine has  a  much  more  abundant  nervous  supply,  it  is  more  liable 
to  produce  the  signs  of  reflex  general  symptoms  than  the  large 
intestine.  Moreover,  those  obstructions  which  are  known  to 
bring  about  the  most  intense  reflex  nervous  symptoms  are  more 
likely  to  attack  the  small  intestine  than  the  large  intestine.  Of 
78    cases    of    strangulation    collected    from    literature    by    myself, 
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70,  or  almost  90  per  cent.,  occurred  in  the  small  intestine.  Accord- 
ingly, the  rapidity  of  the  course  and  the  intensity  of  the  phenomena 
of  an  acute  occlusion  are  more  marked  in  the  small  intestine  than 
in  the  large.  Strangulations  always  involve  the  peritoneum  and  the 
mesentery,  and  for  this  reason  alone  they  produce  intense  symptoms  ; 
and  as  strangulations  are  more  frequent  in  the  small  intestine,  the 
deduction  has  been  made  that  whenever  the  course  of  an  acute 
occlusion  is  accompanied  by  violent  pain,  severe  vomiting,  and 
rapidly  developing  collapse,  the  seat  must  be  in  the  small  intestine. 
Reasoning  inductively,  we  see  that  this  conclusion  is  justifiable  only 
partially  on  account  of  the  nature  and  character  of  the  occlusions, 
which  are  more  prevalent  in  the  small  intestine.  On  the  other  hand, 
if  the  mesentery  is  strangulated  in  occlusions  of  the  large  intestine 
(sigmoid  volvulus),  we  may  have  the  same  violent  and  stormy 
course  as  is  observed  in  strangulations  of  the  jejunum  or  ileum. 
Duodenal  Stenoses. — The  signs  which  indicate  a  stenosis  of  the 
duodenum  have  already  been  dwelt  upon  in  the  chapter  on  Entero- 
stenosis.  They  will  differ  according  to  the  location  of  the  stenosis, 
whether  it  is  above  or  below  the  orifice  of  the  common  gall  and  pan- 
creatic ducts,  whether  they  are  supra-  or  infrapapillary.  On  account 
of  its  anatomically  fixed  position  the  duodenum  is  more  liable  to 
compression  than  any  other  part  of  the  intestine.  Neoplasms  of  the 
liver,  kidney,  stomach,  pancreas,  and  spleen  may  compress  the  lumen 
of  this  short  piece  of  the  intestine.  Enlarged  retroperitoneal  lymph- 
glands,  neoplasms,  and  cicatrices  in  the  duodenum  itself,  and  peri- 
tonitis issuing  from  the  biliary  passages,  may  produce  the  same 
results.  The  compression  of  the  duodenum  by  the  mesentery  of 
the  dislocated  ileum  (Schnitzler)  and  the  obturation  by  gall-stone 
have  already  been  referred  to.  The  symptoms  of  the  stenoses  have 
already  been  described  in  the  chapter  on  Enterostenoses.  The  diag- 
nosis of  suprapapillary  stenosis  of  the  duodenum  is  practically  im- 
possible, except  perhaps  by  intubation  of  the  duodenum  according 
to  the  method  described  by  the  author.  As  a  rule  this  condition 
will  be  confounded  with  that  of  stenosis  of  the  pylorus.  In  infra- 
papillary  stenoses  of  the  duodenum  almost  the  entire  secretion  of 
bile  and  pancreatic  juice  finds  its  way  into  the  stomach,  and  is  gener- 
ally vomited.  Accordingly  the  stools  are  acholic  and  colorless,  like 
those  which  occur  in  icterus.     The  vomiting  of  large  masses  of 
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bile,  to  which  Leichtenstern  first  called  attention,  is  a  characteristic 
sign  ;  but  the  outflow  of  bile  after  gastric  lavage  or  drawing  of  test- 
meal,  such  as  Cahn  emphasized,  is,  in  my  opinion,  no  reliable  indi- 
cation of  duodenal  stenosis,  for  it  can  often  be  observed  in  cases 
where  there  is  every  reason  to  believe  that  the  entire  intestine  is 
permeable,  and  is  caused  by  a  violent  contraction  of  the  abdominal 
muscles  produced  by  the  nausea  during  lavage  and  test-meal  draw- 
ing. If  there  is  much  bile  contained  in  the  duodenum,  this  is 
forced  into  the  stomach  by  these  contractions.  If  a  regurgitation 
of  the  mixed  intestinal  secretions  occurs  constantly  and  in  large 
quantities,  only  then  can  it  be  interpreted  as  a  sign  of  infrapapillary 
stenosis  (Riegel,  "  Erkrankungen  des  Magens,"  p.  164). 

Rectal  Stenoses. — The  location  of  the  seat  of  the  obstruction 
in  the  rectum  has  been  considered  in  a  separate  chapter.  In  all 
cases  of  obstinate  constipation,  or  such  a  condition  alternating  with 
diarrhea,  containing  blood,  pus,  and  mucus,  if  there  are  hemor- 
rhoidal veins,  the  rectum  should  be  examined  by  inspection  through 
the  proctoscope.  Dr.  Thomas  Chas.  Martin  has  described  this 
method  in  the  article  he  has  contributed. 

Diagnostic  Indications  and  Signs  for  Determining  the  Lo- 
cation.— Resume. — Characteristic  distentions  of  the  intestinal  loops 
by  gas  and  liquid,  as  observed  by  inspection ;  flank  meteorism  ; 
lumbar  percussion  symptom  of  Nothnagel  ;  plastic  intestinal  rigidity 
and  visible  intestinal  peristalsis  ;  physical  methods  of  diagnosis  ; 
intubation,  artificial  inflation  and  distention,  etc.  ;  pain,  vomiting, 
indicanuria  ;  rate  of  onset  of  principal  symptoms  ;  signs  of  duodenal 
and  rectal  stenosis. 

What  is  the  Pathological  Nature  of  the   Condition  Causing 

the  Obstruction  ? 

The  determination  of  the  anatomical  nature  of  the  process  causing 
intestinal  occlusion  presents  considerable  difficulty,  and  very  fre- 
quently it  is  impossible  to  recognize  it.  Nevertheless,  an  attempt 
should  be  made  to  determine  the  anatomical  condition  in  every  case, 
and  one  of  the  first  steps,  after  an  exhaustive  anamnesis  has  been 
taken  down  according  to  the  accompanying  schema,  is  to  make  a 
careful  examination  of  the  rectum  and  vagina  ;  and  a  second  step 
must  be  to  carefully  examine  all  the  possible  hernial  orifices. 
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Onset  Gradual  or  Abrupt. — The  previous  history  of  the  patient 
is  extremely  important.  Above  all  things,  we  must  inquire  whether 
the  occlusion  has  developed  suddenly  or  gradually.  If  there  has 
been  a  sudden  onset,  we  must  think  of  incarceration,  strangulation, 
acute  invagination,  obturation  by  foreign  bodies  and  gall-stones,  and 
acute  peritonitis.  If  the  onset  has  been  gradual,  we  may  have  to 
deal  with  stricture,  neoplasm,  chronic  invagination,  or  obturation 
by  fecal  tumors.  A  previous  history  of  long-standing  habitual 
constipation,  occasionally  alternating  with  diarrhea,  is  suggestive 
of  fecal  masses,  volvulus,  stricture,  or  neoplasm.  A  history  of 
ulcerating  processes,  tuberculosis  and  syphilis,  gastric  or  duodenal 
ulcer,  should  suggest  cicatricial  stricture.  The  age  of  the  patient 
is  of  great  importance.  In  children  under  ten  years  of  age  the  only 
form  of  obstruction  is  acute  invagination  and  intussusception. 
From  the  age  of  ten  to  forty  we  may  have  incarcerations  as  well 
as  intussusceptions,  but  beyond  the  age  of  forty  volvulus  and  knots 
are  the  most  likely  forms  of  obstruction.  The  distinction  between 
volvulus,  internal  incarceration,  and  invagination,  as  well  as  acute 
peritonitis,  presents  difficulties.  I  have  condensed  the  main  fea- 
tures in  the  appended  diagnostic  schema.  The  prompt  develop- 
ment of  fever  in  an  individual  hitherto  healthy,  accompanied  by 
pain  and  vomiting,  speaks  for  primary  peritonitis  and  against 
mechanical  occlusion.  The  leukocyte  count  will  not  enable  one  to 
distinguish  between  these  two  acute  conditions.  Peritonitis  having 
been  excluded,  the  practitioner  will  next  have  to  decide  whether  he 
is  confronted  with  a  case  of  intestinal  paralysis  or  motor  insufficiency. 
The  diagnostic  features  of  this  condition  have  been  emphasized  in  a 
separate  chapter.  This  condition,  as  well  as  peritonitis,  having  been 
excluded,  the  four  remaining  states  have  to  be  differentiated,  viz., 
strangulation,  volvulus,  invagination,  and  obturation.  Rectal  tenes- 
mus, bloody  stool,  abdominal  or  rectal  tumor,  and  age  of  the  patient 
(56  per  cent,  of  intussusception  in  Fitz's  statistics  occurred  under 
ten  years)  would  suggest  invagination  or  intussusception.  Forced 
distention  by  injection  of  warm  water  will  afford  an  aid  to  the  diag- 
nosis between  invagination  and  volvulus  of  the  sigmoid.  The  greater 
the  capacity  of  the  large  intestine,  the  more  likely  is  the  presence  of 
intussusception  than  volvulus.  If  the  obstruction  is  not  relieved  by 
distention  of  the  bowel,  inversion  of  the  patient,  and  massage  under 
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anesthesia,  and  the  indications  point  to  the  colon,  it  is  probably  a 
volvulus  or  an  intussusception.  The  characteristics  of  invagination 
tumor  have  been  described  in  the  chapter  on  this  subject.  A  very 
much  distended,  motionless  loop  in  the  left  lower  abdominal  region 
is  most  probably  the  expanded  limb  of  a  sigmoid  volvulus.  A 
well-defined,  localized  meteorism  in  the  epigastrium  or  umbilical 
region  is  suggestive  of  volvulus  or  incarceration  of  the  small  intes- 
tine. The  seat  of  the  pain  is  of  very  little  utility  for  diagnosis. 
When  it  is  in  the  left  hypogastrium,  and  sharply  localized,  it  should 
suggest  sigmoid  volvulus.  If  it  is  in  the  right  ileocecal  region,  it 
is  suggestive  of  ileocecal  invagination.  Vomiting,  as  elsewhere 
described,  has  little  diagnostic  significance,  except  in  the  case  of 
infrapapillary  duodenal  stenosis,  when  it  consists  of  the  mixed  bile, 
pancreatic  juice,  and  succus  entericus.  The  functional  symptoms 
— diarrhea,  constipation,  collapse — are  of  no  value  for  the  determi- 
nation of  the  nature  of  the  occlusion.  Whenever  there  has  been  a 
history  of  previous  impermeability  we  are  forced  to  presume  a 
gradually  developing  stenosis,  which  has  finally  been  completely 
occluded.  This  brings  us  to  the  consideration  of  slowly  develop- 
ing or  chronic  occlusions,  among  which  we  will  have  to  differentiate 
between  cicatricial  stricture,  malignant  neoplasms,  chronic  invagi- 
nation, external  constriction,  fecal  obturation,  and  external  com- 
pression of  the  intestine.  The  differentiation  of  these  conditions,  to 
which  may  be  added  strangulations  by  omental  bands,  vitelline  re- 
mains, or  abnormally  elongated  appendix,  peritoneal  pseudo-liga- 
ments, incarceration  in  holes  or  slits  of  the  mesentery,  adhesions 
between  several  intestinal  loops,  internal  hernias,  with  exception  of 
the  diaphragmatic  hernia,  loop  formations  among  the  small  intes- 
tines, and  occlusion  by  kinking  and  bending,  is  encountered  by 
almost  insurmountable  difficulty.  The  following  brief  characteris- 
tics may  be  mentioned  : 

Synopsis  of  diagnostic  indications  of:  I.  Acute  Intestinal 
Occlusions. 

(1)  Internal  incarcerations  and  strangulations  :  Sudden  develop- 
ment of  symptoms  ;  intense  local  pain  ;  collapse  early  ;  prostrating 
vomiting.  Palpable  tumor  may  be  present,  but  very  rarely  ;  if 
present,  feels  like  a  distended  cyst,  generally  immovable.  If  there 
is  a  diaphragmatic  hernia  it  presents  the  typical  signs  described  in 
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a  separate  chapter,  and  is  preceded  usually  by  the  history  of  a 
severe  trauma.  Omental  hernia  is  indicated  by  pain  in  the  meso- 
gastrium  or  epigastrium  ;  it  also  presents  occasionally  a  tumor 
extending  posteriorly  to  the  stomach,  which  is  not  movable. 
Retroperitoneal  hernias  at  times  give  rise  to  a  tumor  to  the  left  of 
the  spinal  column  below  the  stomach  ;  retrocecal  hernia  is  indicated 
by  a  sudden  swelling  in  the  cecal  region,  accompanied  by  symptoms 
of  occlusion.  (2)  External  hernias  :  Tumor  is  external  to  the  body 
and  hernial  orifice  ;  always  palpable,  but  not  always  replaceable. 
(3)  Strangulations  and  incarcerations  in  slits  of  the  mesentery, 
kinkings,  inflections,  bendings :  Present  a  history  of  preceding 
peritonitis ;  age  under  forty  ;  sudden  onset  with  violent  pain ;  early 
vomiting;  meteorism ;  obstipation;  no  tumor;  most  frequently 
occurs  in  the  small  intestine  (practically  90  per  cent.) ;  colon  gener- 
ally free  ;  leukocytosis  high.  (4)  Volvulus  and  knot  formation  :  Age 
beyond  forty ;  preceded  by  habitual  obstipation  ;  paroxysms  of  colicky 
pain ;  local  sensitiveness  to  pressure  ;  distended  intestinal  loop  can 
be  palpated ;  vomiting  comes  on  later  than  in  previous  forms ;  gener- 
ally not  fecal ;  meteorism  pronounced ;  tenesmus  marked ;  in  rare 
instances  hemorrhagic  evacuation  ;  rectum  and  sigmoid  will  not 
take  up  more  than  from  one  to  three  pints  of  water  under  forcible 
distention.  (5)  Acute  invagination,  most  frequently  in  children  and 
youthful  individuals :  Sudden  onset ;  intermittent  paroxysms  of 
pain ;  tumor  most  frequently  in  the  cecal  region ;  changes  its 
position,  dimensions,  and  consistency;  tenesmus  and  evacuations 
containing  blood  and  mucus ;  vomiting ;  sensitiveness  to  pressure 
and  meteorism  not  marked.  Occasionally  the  intussusception  can 
be  palpated  through  the  rectum,  but  inspection  is  necessary  by 
proctoscope  and  rectal  distention  to  distinguish  it  from  carcinoma 
and  benign  neoplasms.  The  intussusceptum  presents  a  depression 
at  the  side,  giving  somewhat  the  impression  of  the  cervix  of  the 
uterus ;  evacuation  of  necrotic  sections  of  intestine.  (6)  Obtura- 
tions by  gall-stones  and  foreign  bodies  :  Anamnesis  suggestive  of 
cholelithiasis,  and  attacks  of  comparatively  rapidly  succeeding 
biliary  colic ;  sometimes  gall-stones  have  been  vomited  ;  gall-stone 
obstruction  occurs  in  the  small  intestine;  foreign  bodies  give 
obstruction  mostly  in  the  insane  or  hysterical ;  there  are  no  symp- 
toms of  strangulation. 
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II.   Chronically  Developing  Occlusions. 

(i)  Stricture :  Anamnesis  presents  history  of  ulcerative  processes ; 
stercoral  ulcers  ;  tuberculosis  ;  enteric  fever.  (Dysentery  does  not 
produce  intestinal  strictures.)  History  of  habitual  constipation,  or 
long-continued  diarrhea;  evacuations  may  contain  blood  and  pus; 
the  suprastenotic  loop  undergoes  hypertrophy,  producing  exagger- 
ated peristalsis  and  plastic  rigidity  of  the  loop;  the  accumulation 
of  the  fecal  matter  above  the  stenosis  is  frequently  palpable  ;  the 
characteristic  form  and  shape  of  the  feces  are  observed  with  a  low 
situation  of  the  stricture;  stenoses  in  the  small  intestine  are  occa- 
sionally preceded  by  diarrheas  and  sudden  onset  of  the  occlusion. 
(2)  Chronic  invagination:  The  course  and  progress  of  the  disease 
show  alternating  improvement  and  aggravation.  The  intussuscep- 
tion may  exist  for  a  longer  time  without  occlusion  ;  then  there  will 
be  a  sudden  development  of  absolute  stenosis,  followed  again  by 
improvement  in  the  phenomena  of  occlusion,  whilst  those  of 
invagination  continue ;  discharge  of  necrotic  intestine  much  rarer 
than  in  acute  form ;  tumor  which  moves  downward  toward  the 
rectum ;  repeated  attacks  of  bloody  and  mucus  stools  with  tenes- 
mus. (3)  Coprostasis  and  fecal  tumor:  Long,  habitual  constipa- 
tion ;  occasionally  with  intercurrent  diarrheas,  preceded  by  dyspepsia 
and  other  intestinal  diseases;  the  subjects  are  mostly  men  with  old 
hernias,  and  elderly  women  with  pendulous  abdomen  ;  other  forms 
of  obstruction  must  be  excluded ;  the  fecal  tumor  is  compressible 
and  doughy.  (4)  Carcinoma:  The  tumor  is  hard,  nodular, 
increasing  in  size,  movable  in  the  beginning,  fixed  later  on ;  the 
neighboring  glands  are  secondarily  involved  in  the  later  history ; 
rare  in  the  small  intestine,  more  frequent  in  the  large,  consequently 
the  phenomena  of  stricture  of  the  colon  or  rectum  are  more 
frequent;  frequently  there  is  a  history  of  previous  attacks  of  a 
similar  nature,  and  evacuations  of  blood  and  pus;  advanced  age; 
long-continued  cachexia.  (5)  External  compression:  Floating 
kidney ;  dislocation  of  abdominal  organs ;  sites  most  frequent  are 
the  duodenum  and  rectum  ;  carcinomas  or  other  neoplasms,  or 
exudates,  in  the  neighborhood  of  these  structures. 

The  differentiation  of  the  various  forms  of  tumors — benign  and 
malignant  neoplasms,  fecal  tumor,  invagination  tumor — has  already 
been  sufficiently  described,  so  as  to  enable  the  practitioner  to  com- 
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mand  the  differentiating  diagnostic  factors.  Tumors,  generally- 
speaking,  are  more  frequent  in  the  large  intestine.  A  differentiation 
between  the  various  forms  of  tumors,  the  various  forms  of  strictures, 
and  the  different  types  of  peritoneal  bands,  and  inflammatory  pro- 
cesses that  .are  capable  of  producing  them  is  largely  conjectural. 
Such  diagnoses,  if  they  are  really  made,  can  not  be  proved  during 
life.  An  exact  differentiation  should,  however,  be  attempted  in  all 
cases,  even  though  it  may  be  attended  with  numerous  difficulties  ; 
in  the  first  place  because  the  clinician  may,  in  individual  cases,  be 
fortunate  enough  to  establish  the  exact  diagnosis  ;  and,  secondly, 
even  if  he  does  not  succeed  in  this,  every  new  diagnostic  study 
means  a  stepping-stone  to  progress  and  better  understanding  of 
this  very  difficult  field  of  clinical  investigation. 

Obstructions  in  the  Colon. 

It  is  desirable  to  bear  in  mind  that  the  obstruction  in  the  large 
intestine  was  invagination  or  volvulus  in  four-fifths  of  the  acute 
cases  (Fitz).  If  the  patient  is  under  thirty  years  of  age  it  is  prob- 
ably invagination.  Presence  of  bloody  stools,  or  rectal  tenesmus, 
or  rectal  tumor  strengthens  this  diagnosis,  as  they  are  not  to  be 
expected  in  volvulus.  If  the  patient  is  over  thirty  years  of  age  and 
there  is  neither  tenesmus,  bloody  stools,  nor  invagination  tumor, 
the  case  is  probably  one  of  volvulus,  neoplasm,  stricture,  or  stran- 
gulation. As  volvulus  is  four  times  as  frequent  as  strangulation  in 
the  colon,  and  about  twice  as  frequent  as  tumor  or  stricture,  we 
have  here  another  aid  to  diagnosis.  Strangulation  is  most  fre- 
quently found  above  the  sigmoid  flexure,  if  it  occurs  in  the  colon  at 
all,  whilst  volvulus,  neoplasm,  and  stricture  are  at  or  below  the 
sigmoid.      (Inspection  through  the  sigmoidoscope.) 

Obstructions  in  the  Small  Intestine. 

It  is  due  to  strangulation  or  gall-stone  in  nearly  90  per  cent,  of 
the  cases.  Gall-stone  occurs  after  the  age  of  forty  to  fifty  in  84  per 
cent,  of  all  cases  ;  previous  symptoms  of  cholelithiasis  ;  absence  of 
meteorism  until  the  fourth  or  fifth  day ;  occasionally  a  small  hard 
tumor.  Invagination  occurs  most  frequently  in  early  youth  ;  the 
tumor  is  more  often  found  than  in  case  of  gall-stone.  The  im- 
mediate cause  of  the  strangulation  can  only  exceptionally  be  dis- 
covered. The  most  frequent  are  peritoneal  adhesions,  vitelline 
remains,  and  the  vermiform  process. 


LIMITATIONS    OF    MEDICAL    TREATMENT.  335 

MEDICAL    TREATMENT    OF    THE    VARIOUS    FORMS    OF 
INTESTINAL    OCCLUSION. 

The  treatment  that  has  hitherto  been  employed  for  the  relief  of 
various  forms  of  intestinal  occlusions  has  been  both  nonoperative, 
bloodless,  or  so-called  medical  treatment,  and  the  treatment  by 
operation.  The  questions  of  intensest  interest  concerning  the  thera- 
peutics of  these  conditions  are  at  present  almost  exclusively  of  a 
surgical  nature.  The  burning  questions  at  the  bedside  will  be, 
"  Shall  the  case  be  treated  by  bloodless,  purely  medical,  expectant 
management,  or  shall  an  operation  be  urged?  "  "  Can  we  hope  for 
success  of  expectant  medical  treatment?"  and  if  the  case  is  to  be 
treated  by  operation,  "When  shall  we  operate?"  The  answer  to 
these  questions  must  vary  with  the  diagnosis  and  the  intensity 
of  the  clinical  manifestation.  The  first  thing  to  decide  is  whether 
we  are  confronted  with  a  slowly  developing  enterostenosis  or  an 
abrupt,  suddenly  developing  occlusion.  The  conditions  which  cause 
slowly  developing  stenoses  call  for  an  operation  without  excep- 
tion, for  peritonitic  adhesions,  neoplasms,  and  cicatricial  strictures 
can  never  resolve  or  heal  spontaneously,  or  under  the  influence  of 
internal  medication.  The  same  can  be  said  of  external  compression, 
except  perhaps  the  dislocated  organs  (floating  kidney,  dislocations 
of  the  uterus,  etc.).  If  a  chronic  stenosis  has  eventuated  in  an 
absolute  occlusion,  it  must  be  treated  in  the  manner  that  will  be 
described  for  these  conditions.  The  chronic  stenoses  give  the  prac- 
titioner more  time  for  deliberate  consideration  ;  he  is  able  to  make 
repeated  examinations,  and  has  a  better  opportunity  to  reflect  upon 
the  therapeutic  course  to  be  pursued.      But  in 

Acute  occlusions  there  is  rarely  any  time  given  for  considera- 
tion, for  in  the  majority  of  cases  only  the  first  twelve  or  twenty-four 
hours  give  an  opportunity  for  observing  anything  like  characteristic 
symptoms.  Certainly  after  the  second  day  efforts  at  an  exact  diag- 
nosis will  meet  with  almost  insurmountable  difficulties  :  The  mete- 
orism  will  prevent  proper  palpation,  the  collapse  and  stercoraceous 
vomiting  will  so  control  the  entire  clinical  picture  that  any  other 
diagnostic  questions  except  a  differentiation  between  a  mechanical 
occlusion  and  intestinal  paresis  in  consequence  of  peritonitis  can  not 
be  considered. 
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Purely  medical  treatment  has  proved  successful  only  in  a  limited 
number  of  cases  of  group  A  :  (1)  Invagination  or  intussusception  ; 
(2)  a  few  of  volvulus  of  the  sigmoid  ;  (3)  obturations  by  gall-stones 
and  foreign  bodies  ;  (4)  occlusion  following  upon  chronic  coprostasis 
or  stenoses. 

Medical  treatment  has  failed,  as  a  rule,  and  surgical  treatment  is 
imperatively  indicated,  when  the  diagnosis  points  to  group  B  :  ( 1 ) 
Strangulations  or  incarcerations  ;  (2)  the  majority  of  cases  of  vol- 
vulus and  loop  formation  ;  (3)  inflections,  bendings,  and  kinkings. 

It  is  desirable  to  bear  in  mind  these  two  groups  of  obstruc- 
tions in  forming  a  conclusion  as  regards  management  of  the  cases. 
Naturally  purely  medical  treatment  can  be  extended  longer  and 
more  consistently  in  group  A  than  in  group  B.  The  first  thing, 
then,  to  decide  is  to  which  of  these  two  groups,  A  or  B,  any  par- 
ticular case  belongs.  A  number  of  surgeons  have  denied  absolutely 
the  spontaneous  resolution  of,  and  also  the  recovery  under  purely 
medical  treatment  from,  volvulus,  strangulation,  and  inflection. 
According  to  these  authors,  such  conditions  require  the  promptest 
operative  treatment,  and  no  other  kind  of  treatment  should  be  insti- 
tuted. These  are  the  most  dreaded  forms  of  occlusion,  and  there 
can  be  no  doubt  that  if  medical  treatment  is  instituted  at  all,  it 
should  not  be  continued  longer  than  the  first  or  second  day.  There 
are,  however,  a  number  of  surgeons,  but  more  especially  clinicians, 
who  hold  that  even  these  types  are  capable  of  spontaneous  resolu- 
tion or  successful  bloodless  treatment  during  the  first  stages  of  the 
occlusion.  This  view  is  held  by  Boas,  Nothnagel,  and  Curschmann 
in  Germany,  and  Fitz,  Osier,  Tyson,  and  others  in  this  country. 
Senn  has  observed  spontaneous  resolution  of  intussusception  in  his 
experimental  investigations  ("Annals  of  Surgery,"  1888,  vol.  vn,  4). 
If  the  conditions  in  group  B  are  so  advanced  that  the  incarcerations 
are  absolutely  tight  and  immovable,  the  volvulus  one  of  3600,  and 
the  kinkings  and  inflection  of  intestinal  loops  firm,  medical  treat- 
ment can  not  hope  for  success.  But  if  there  is  only  a  .partial  vol- 
vulus of  1800,  and  if  the  incarceration  is  loose  and  movable,  and 
the  inflection  not  firmly  fixed,  then  medical  treatment  may  bring 
relief.  The  questions  are  justifiable,  "  Can  we  distinguish  a  volvulus 
of  1800  from  one  of  3600  ?  "  "  Can  we  distinguish  a  loose  from  a 
tight  incarceration,  etc.?"     The  efforts  at  such  distinctions  are,  in 
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my  opinion,  absolutely  futile.  The  lighter  anatomical  forms  may 
set  in  with  the  same  intense  strangulation  symptoms  as  the  graver 
forms.  There  is  but  one  guiding  principle  for  the  duration  of 
medical  treatment,  viz.,  the  result  of  this  treatment  during  the  first 
twenty-four  or  forty-eight  hours. 

The  indication  for  treatment  is  frequently  influenced  by  two  con- 
ditions which  often  call  for  urgent  relief,  independently  of  the 
anatomical  nature  of  the  process  causing  them.  These  are  shock 
and  collapse  on  the  one  hand,  and  intra-abdominal  pressure  on  the 
other.  Collapse  and  shock  will  occupy  the  therapeutic  efforts 
above  all  other  indications,  because  they  will  prevent  any  further 
treatment  unless  remedied ;  and  as  there  are  many  cases  of  recov- 
eries from  occlusions  after  the  intra-abdominal  pressure  has  been 
relieved,  one  of  the  chief  ends  of  therapeutics  should  be  directed 
to  this  purpose. 

The  actual  means  of  treatment  are  applied  from  three  directions  : 

I.  Those  administered  or  applied  through  the  mouth  and  stomach  : 
Diet,  purgatives,  opium,  and  narcotics,  metallic  mercury,  gastric 
lavage. 

II.  Those  applied  from  the  rectum:  (a)  Forced  distentions  with 
water ;  (b)  air,  C02,  or  hydrogen ;  (c)  replacement  of  intussuscep- 
tions by  a  repositor ;  intubation  of  the  colon  ;  (d)  rectal  application 
of  electricity ;  (e)  administration  of  opium  by  suppositories  ;  (/) 
rectal  feeding  in  high  occlusions  of  the  small  intestine. 

III.  Applications  direct  to  or  through  the  abdominal  integument: 
(a)  Massage  ;  (b)  electricity ;  (c)  external  hot  or  cold  cataplasms  ; 
(d)  puncture  of  the  intestine  for  relief  of  meteorism  ;  (e)  hypo- 
dermic injections  of  morphin,  and  (/)  subcutaneous  injections  of 
normal  salt  solution  for  thirst. 

There  is  still  another  form  of  treatment,  and  that  is  general  an- 
esthesia. This  is  usually  not  considered  a  therapeutic  method,  but 
it  can  not  be  doubted  that  it  really  is  helpful  in  allaying  the  entero- 
spasm,  tension  of  the  abdominal  muscles,  and  making  the  applica- 
tion of  other  remedial  agents  easier. 

If  I  were  asked  what  would  be  the  most  effectual  curative  non- 
operative  management  of  a  case  of  acute  occlusion  in  the  absence 
of  a  knowledge  of  its  anatomical  nature,  I  would  say,  "  Examine  and 
inspect  all  the  hernial  orifices,  especially  the  rectum  and  vagina.      If 


338  TREATMENT    THROUGH    MOUTH    AND    STOMACH. 

the  occlusion  is  low  down  in  the  large  intestine,  give  only  small  quan- 
tities of  liquid  food  (albumoses,  albumen,  and  wine).  If  the  occlusion 
is  in  the  small  intestine,  allow  no  food  whatever.  But  (i)  wash  out 
the  stomach  to  relieve  it  of  stercoraceous  material  and  prevent  as 
much  as  possible  further  vomiting.  (2)  Relieve  the  pain  by  opium  by 
the  mouth  in  low  stenosis,  by  the  rectum  in  high  stenosis,  by  hypo- 
dermic injection  of  morphin  if  it  will  not  be  retained  in  either  of 
the  preceding.  (3)  Determine  the  capacity  of  the  colon  by  forced 
distention  under  anesthesia.  This  will  not  only  throw  light  upon 
the  capacity  and  permeability  of  the  colon,  but  it  was  one  of  the 
most  effective  means  outside  of  operative  intervention  for  the  cure 
of  volvulus  and  intussusception." 

I.  Therapeutic    Methods   Applied   Through   the    Mouth   and 

Stomach. 

The  Diet. — In  all  acute  occlusions,  especially  if  the  seat  be  in 
the  small  intestine,  all  food  should  be  forbidden,  even  when  the 
condition  of  the  patient  makes  its  ingestion  still  possible.  In  the 
majority  of  cases  nausea  and  vomiting  will  prevent  any  ingestion 
of  food.  In  occlusions  and  stenoses  of  the  colon,  however,  I  agree 
with  Boas,  that  small  quantities  of  liquid,  readily  absorbable  food, 
egg-albumen,  somatose,  nutrose,  and  wine  should  be  allowed  ;  for 
every  calorie  of  food  material  that  can  be  given  to  the  patient  will 
contribute  to  uphold  his  strength.  The  annoying  thirst  can  be  re- 
lieved by  small  pieces  of  ice  placed  in  the  mouth  of  the  patient, 
and  if  the  stenosis  is  high  up,  much  of  the  enemata  used  in  the 
forced  injections  will  be  absorbed,  or  after  the  capacity  of  the 
colon  has  been  determined,  normal  salt  enemata  may  be  given  with 
the  definite  purpose  of  allaying  thirst.  When  both  vomiting  and 
purging  prevent  the  introduction  of  water  by  either  end  of  the 
alimentary  tract,  it  should  be  administered  in  the  form  of  sterile 
normal  salt  solution,  by  means  of  subcutaneous  infusion.  In  states 
of  collapse  with  diminished  arterial  pressure,  very  soft  and  compres- 
sible, or  even  thread-like  pulse  which  can  hardly  be  felt,  such  infu- 
sions become  imperative. 

Purgatives  are  positively  contraindicated  in  all  forms  of  acute, 
subacute,  and  chronic  occlusions,  with  exception  of  the  obturation 
by  fecal  masses.      If  the  diagnosis  of  fecal  obstruction  is  not  cer- 
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tain,  it  will  be  wise  to  withhold  purgatives  until  time  and  exclusion 
of  other  conditions  make  coprostasis  the  most  probable  condition 
present.  Heidenhain  ("  Deutsch.  Zeitschr.  f.  Chir.,"  1897,  Bd.  xliii, 
S.  201)  has  advocated  the  treatment  of  intestinal  paralysis  which 
follows  reposition  of  hernias  or  operation  for  occlusion  by  means 
of  evacuating  rectal  enemata  or  castor  oil. 

Opium. — About  fifteen  years  ago  an  interesting  polemic  arose 
between  German  surgeons  and  clinicians  on  the  expediency  of  opium 
treatment  in  intestinal  occlusions.  A  number  of  surgeons  argued 
that  the  state  of  comparative  euphoria  which  was  brought  about  by 
opium  was  deceptive  because  the  morbid  alterations  of  the  occlu- 
sion could  clandestinely  progress  under  the  guise  of  this  false  im- 
provement, and  the  right  time  for  an  operation  be  lost  by  procras- 
tination. Whilst  this  condition  actually  exists,  the  position  of 
the  clinician  is  that  of  a  helper  and  healer,  and  his  duty  is 
clear.  He  has  no  right  to  withhold  from  his  patient  the  pain- 
relieving  medicine  in  order  to  bring  him  to  a  better  understanding 
of  his  case,  and  favorably  dispose  him  to  an  operation.  When 
opium  is  used  cautiously  and  under  careful  observation,  it  can  do  no 
harm.  The  pain,  the  pitiable  vomiting,  are  relieved.  It  may  even 
produce  a  firmer  pulse,  prevent  the  phenomenon  of  collapse,  and 
favor  a  spontaneous  resolution  of  the  obstruction.  As  a  result  of 
the  suppression  of  vomiting,  the  secretion  of  urine  is  resumed,  and 
the  subnormal  temperature  of  the  body  surface  rises  to  the 
normal.  According  to  Nothnagel,  opium,  by  stimulating  the  in- 
hibitory nerves  of  the  intestine,  exercises  a  calming  influence  upon 
the  intestinal  peristalsis.  In  a  case  reported  from  Kussmaul's  clinic 
(Penzoldt  and  Stintzing's  "  Handbuch,"  Bd.  iv,  S.  596)  the  differ- 
ence between  the  dangerous  action  of  purgatives  and  the  soothing 
action  of  opium  could  be  observed  in  a  striking  way.  It  was  a 
case  of  chronic  invagination.  Castor  oil  had  been  given,  and  the 
intussusceptum  could  be  seen  and  felt  descending  to  the  anus, 
becoming  harder  and  harder  to  the  touch  as  it  went  on,  and  causing 
intolerable  pains  to  the  patient.  When  morphin  was  administered, 
however,  not  only  did  the  pains  disappear,  but  the  tumor  became 
unpalpable,  and  the  invaginated  portion  was  withdrawn.  It  is  cer- 
tain that  a  violent  peristalsis  is  one  of  the  important  causative 
agents  for   certain   forms   of   occlusion.     This  is   especially  so   in 


340  HOW    AND    WHEN    TO    GIVE    OPIUM. 

internal  strangulations,  invaginations,  volvulus,  inflection,  and  loop 
formation.  An  abnormally  increased  peristalsis  is  not  only  directly 
blamable  for  the  production  of  these  conditions,  but  it  heaps  up 
more  and  more  intestinal  contents  against  the  obstruction.  Assuag- 
ing and  calming  the  excited  peristalsis  can  therefore  logically  be 
presumed  to  be  of  advantage  in  preventing  an  aggravation  of  these 
conditions,  even  after  they  have  already  started.  Such  cases  as 
reported  from  Kussmaul's  clinic  I  have  repeatedly  observed  in  my 
own  practice. 

Directions  for  Administration  of  Opium. — Opium  should  be  given 
on  the  first  day,  in  order  to  prevent  the  initial  collapse.  The  pulse 
must  be  kept  under  constant  observation.  Pain  and  vomiting  will 
improve,  but  the  other  grave  symptoms  of  occlusion — suppression 
of  evacuation  and  flatus,  local  pressure  pains,  local  and  general 
meteorism — will  not  give  any  evidence  of  improvement.  If  the 
patient  is  not  seen  until  several  days  after  the  first  symptoms  of  occlu- 
sion, the  opium  should  not  be  given,  unless  the  general  condition  of 
the  patient  and  the  cardiac  activity  are  good,  and  especially  if  there 
are  no  symptoms  of  exaggerated  peristalsis.  Personally  I  prefer  the 
denarcotized  extract  of  opium  for  this  purpose,  because  it  has  less  of 
the  undesirable  toxic  effect  of  the  ordinary  officinal  opium.  No  defi- 
nite rules  can  be  laid  down  as  to  whether  it  should  be  given  by 
the  mouth,  rectum,  or  hypodermically.  As  the  absorption  from 
the  gastro-intestinal  tract  is  very  much  interfered  with  in  these  con- 
ditions, more  dependence  can  be  placed  upon  it  if  given  hypoder- 
mically. The  dose  of  denarcotized  extract  of  opium  is  ^  to  ^ 
grain  every  three  hours  by  the  mouth,  or  ^  to  ^  grain  in  supposi- 
tories, by  the  rectum,  repeated  according  to  the  indications  and 
ensuing  results.  I  have  had  cases  of  volvulus  where  one  dose  of 
1/3  gr.  denarcotized  extract  of  opium  was  sufficient  to  allay  the 
pain  for  five  hours  ;  in  others,  the  dose  had  to  be  repeated  every 
two  hours.  Morphin  can  be  given  in  doses  of  %  grain  hypo- 
dermically every  four  hours.  In  advanced  cases  the  state  of  collapse 
and  the  frequent  feeble  pulse  require  great  caution  in  the  use  of  these 
drugs,  but  do  not  necessarily  forbid  them.  Often  a  collapse  will 
improve  after  opium  has  been  administered.  The  condition  of  the 
cardiac  action  and  pulse  is  the  guiding  criterion  in  this  case,  and  if 
it  is  at  all  feeble  it  would  be  wisest  not  to  use  opium  at  all  after 
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the  third  day.  It  will  also  be  expedient  to  cease  with  the  adminis- 
tration of  opium  at  intervals,  in  order  to  study  the  clinical  picture 
in  the  absence  of  any  misleading  euphoria.  On  the  use  and  abuse 
of  opium  see  also  this  volume,  pages   189  to  193. 

Metallic  Mercury. — The  use  of  large  doses  of  metallic  mercury 
for  the  relief  of  intestinal  occlusion  is  a  very  ancient  one.  There  is 
an  air  of  medieval  therapeusis  about  this  remedy  which  can  hardly 
serve  as  an  indorsement.  Doses  ranging  from  100  to  1000  grams 
of  solid  quicksilver  were  given,  and  it  was  presumed  that  by  its 
weight  it  could  force  open  the  passage  that  was  obstructed.  Curi- 
ously enough,  the  most  obscure  conceptions  prevailed  concerning 
the  nature  of  these  obstructions,  so  that  the  manner  of  action  of  the 
mercury  was  purely  speculative.  Gronau  described  a  patient  to 
whom  120  grams  of  metallic  mercury  were  given  on  the  seventh 
day  of  the  obstruction.  The  pain  continued,  but  it  was  reported 
that  the  vomiting  was  checked  immediately.  A  week  later  two 
copious  evacuations  occurred,  and  on  the  following  day  1 1  inches 
of  ileum  were  sequestrated.  The  mercury  did  not  appear  until 
forty-four  days  after  its  administration. 

Leichtenstern  has  suggested  that  the  great  weight  of  the  mercuiy 
may  paralyze  the  musculature  of  the  stomach  by  overdistention,  and 
that  the  cessation  of  vomiting,  which  has  been  interpreted  as  a 
favorable  effect  of  the  solid  mercury,  may  be  in  fact  due  to  paresis 
of  the  musculature.  The  physician  who  would  prescribe  quick- 
silver at  our  present  period  would  render  himself  liable  to  the 
suspicion  of  being  what  the  Germans  call  a  "  Quacksalber." 

Treatment  of  Intestinal  Occlusion  by  a  Glycerin  Extract 
of  Animal  Intestine. — In  an  article  entitled  "  L'opotherapie  en- 
terique  dans  l'occlusion  intestinale"  ("Revue  de  Chir.,"  Oct.  10, 
1900),  E.  Vidal  emphasizes  that  stercoremic  infection  plays  an  impor- 
tant part  in  causing  the  fatal  termination  of  intestinal  occlusion.  The 
treatment  should  remove  the  obstruction,  but  should,  as  far  as  pos- 
sible, prevent  the  virulent  bacteria  of  the  intestinal  contents  and 
their  toxins  from  infecting  the  general  organism.  The  normal  in- 
testinal wall  possesses  substances  in  its  secretions  which  have  an 
antitoxic  action,  and  if  the  intestinal  mucosa  is  prevented  from 
exerting  this  action,  this  protective  influence  could  be  replaced  by 
injection  of  glycerin  extract  of  a  pig's  intestine.      He  has  tried  this 
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form  of  treatment  in  experimental  obstruction  produced  in  rabbits, 
as  well  as  in  two  cases  where  obstruction  had  existed  for  a  long 
time  in  human  beings,  and  claims  that  the  symptoms  of  extreme 
intoxication  disappeared  under  this  treatment.  He  recommends 
that  this  extract  of  intestinal  mucosa  should  be  injected  before  and 
after  operations  for  obstruction. 

Gastric  Lavage. — In  his  experiments  on  the  artificial  produc- 
tion of  intestinal  obstruction  on  animals,  Senn  never  witnessed  such 
persistent  vomiting-  as  in  man,  and  he  attributes  this  difference  to 
the  fact  that  the  animals  thus  experimented  upon,  as  a  rule,  refused 
both  food  and  drink,  and  that  their  intestinal  canal,  in  proportion  to  the 
size  of  the  abdominal  cavity,  is  much  shorter  than  in  man.  Gastric 
lavage  was  first  recommended  in  the  treatment  of  intestinal  obstruc- 
tion by  Kussmaul  ("Berlin,  klin.  Wochenschr.,"  1884,  No.  42  u. 
43).  By  siphonage  with  the  lavage  tube  the  gas  and  liquid  contents 
of  the  stomach  and  upper  portion  of  the  intestinal  canal  are  evacuated, 
abdominal  distention  is  diminished,  and  the  hydrostatic  pressure  in 
the  intestine  above  the  obstruction  is  relieved.  The  accumulation 
of  intestinal  contents  above  the  seat  of  obstruction  acts  injuriously 
in  many  ways,  which  have  already  been  described  in  the  preceding 
chapters.  (1)  It  is  one  of  the  chief  causes  producing  distention  in 
the  suprastenotic  loops,  (2)  thereby  causing  violent  peristalsis  in 
these  loops,  (3)  which  gradually  exhausts  the  strength  of  the  patient 
by  the  pain  and  bringing  on  of  persistent  vomiting,  (4)  and  leads 
to  autointoxication  by  the  putrefactive  and  fermentative  changes 
in  the  semifluid  intestinal  accumulation.  Kussmaul  himself 
claimed  for  gastric  lavage  (1)  that  intra-abdominal  tension  was 
diminished,  thereby  securing  the  fundamental  condition  for  the  cor- 
rection of  mechanical  difficulties  that  brought  about  the  obstruc- 
tion ;  (2)  that  the  distention  of  the  suprastenotic  loops  was  relieved, 
and  thereby  the  pressure  of  the  intestines  against  each  other  was 
diminished  also  ;  (3)  that  evacuation  of  the  accumulated  contents 
diminished  the  exaggerated  peristalsis. 

Enormous  masses  are  evacuated  by  gastric  lavage  in  cases  of 
intestinal  obstruction,  and  so  rapid  is  the  transport  of  intestinal 
secretions  and  ingesta  into  the  stomach  that  two  or  three  hours 
after  one  gastric  lavage,  at  which  3  or  4  liters  of  material  were 
evacuated,  a  second  lavage  may  bring  forth    a    similar    quantity. 
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This  experience  in  a  number  of  cases  of  intestinal  obstruction  led 
me  to  extend  the  lavage  of  the  stomach,  and  after  this  organ  was 
cleansed  out,  to  wash  out  the  duodenum  and  jejunum  also,  after 
duodenal   intubation  by  a  method  first  described  by  myself   (see 
Hemmeter,   "Diseases  of  the   Stomach,"    second   edition,   p.    52). 
The   upper  part  of  the  intestine,   it  must   be  understood,   is  very 
much   expanded  by  the   gases  and  fermenting  liquids,  as  well   as 
the  immense  serous  transudation  which  takes  place  into  the  in- 
testinal lumen  in  obstruction.     The  same  physical  laws  appertain 
to  lavage  of  the    duodenum    and    jejunum  as    to    lavage    of  the 
stomach,  for  we  can  not  conceive  of  these  loops  as  being  cylinders 
presenting  the  same  lumen  throughout,  but  in  this  condition  they 
represent  a  series  of  expanded  pouches   not  unlike   the  stomach. 
Rehn  ("  Forts chritte    der    Med.,"    1887)   maintained    that    gastric 
irrigation  not  only  evacuated  the  stomach  of  its  contents,  but  also 
emptied  a  certain  portion  of  the  intestinal  canal  above  the  seat  of 
the  obstruction.     After  the  abdominal  cavity  was  opened  in  two 
cases  of  intestinal  obstruction  where  this  method  of  treatment  was 
resorted  to,  he  observed  that  a  considerable  portion  of  the  contents 
of  the  dilated  intestine  was  emptied  into  the  stomach,  and  thence 
outwardly.      It  is  true  that  gastric  lavage  will  in  this  manner  even 
relieve  the  duodenum  and  jejunum,  but  it  will  not  do  so  at  once. 
In  my  experience  it  generally  requires  three  hours,  under  the  influ- 
ence of  intestinal  obstruction,  for  the  stomach  to  become  refilled 
after  it  has  been  once  emptied  by  lavage.      The  curative  effect  of 
washing  out  the  stomach  is  due  to  the  fact  that  conditions  of  intra- 
abdominal pressure  are  created  which  make  the  resolution  of  the 
obstruction  possible.      The  pain,  and  thereby  abdominal  tension,  is 
relieved ;  eructation  and  vomiting  are  controlled ;  the  overdistended 
loops,  which  by  mutual  pressure  interfere  with  each  other,  are  re- 
lieved of  their  excessive  charge  of  gas  ;  and  by  such  conditions  alone 
it  is  conceivable  that  the  return  of  partially  incarcerated,  inflected,  or 
twisted  intestinal  sections  to  their  normal  position  may  be  possible. 
Curschmann  has  emphasized  that  the  success  of  this  treatment  is 
especially  transparent  in  obstructions  located  in  the  higher  portions 
of  the  small  intestine. 

Criticism  of  Lavage. — From  a  surgical  side  the  treatment  has  been 
criticized,  and  at  best  only  admitted  as  a  palliative  means.      Bardel- 
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eben  ("Berlin,  klin.  Wochenschr.,"  1885,  No.  25  u.  26)  asserts  that 
there  is  considerable  danger  coincident  with  the  employment  of  such 
a  temporizing  measure,  as  too  much  valuable  time  may  be  lost  before 
a  curative  treatment  is  adopted.  Incidentally  he  describes  a  case 
in  which  gastric  irrigation  afforded  so  much  relief  that  the  operation 
was  postponed  until  there  was  no  chance  of  its  success.  Similarly, 
Kuester  cautions  against  the  use  of  the  method,  particularly  where 
the  seat  and  cause  of  the  obstruction  can  be  ascertained.  The 
objection  urged  by  a  number  of  American  surgeons  that  a  deceptive 
euphoria  is  created  which  may  induce  the  patient  to  refuse  an  opera- 
tion does  not  constitute  an  argument  against  its  use.  It  is  the  duty  of 
the  physician  first  to  use  the  simplest  methods  and  those  which  give 
promise  of  the  promptest  relief.  Naturally,  we  can  not  determine  a 
priori  those  cases  in  which  it  may  lead  to  a  cure  ;  but  even  where  a 
cure  by  this  method  alone  is  out  of  the  question,  it  will  be  of  advant- 
age, because  it  will  arrest  the  vomiting  and  empty  the  stomach  and 
upper  small  intestine,  conditions  which  are  absolutely  indispensable 
to  successful  anesthesia  should  an  operation  be  decided  upon.  One 
should  never  be  satisfied  with  one  gastric  irrigation,  but  it  should  be 
repeated  every  three  hours.  As  much  as  5  liters  of  intestinal  con- 
tents have  been  evacuated  from  the  stomach  during  one  lavage. 
It  should  be  undertaken  as  soon  as  the  diagnosis  of  obstruction  is 
made,  whether  the  seat  and  nature  of  the  obstruction  are  known  or 
not,  whether  an  operation  is  contemplated  or  not.  The  only  condi- 
tion contraindicating  lavage  is  the  prostration  of  the  patient;  when 
respiration  and  heart's  action  are  already  embarrassed,  and  the 
patient  is  in  extreme  collapse.  Senn  ("Trans.  Congress  Amer. 
Physicians  and  Surgeons,"  vol.  1,  p.  49),  after  emptying  the  stom- 
ach, combines  with  it  antiseptic  irrigation,  consisting  of  large  quan- 
tities of  warm  solutions  of  salicylate  and  hypophosphite  of  soda. 

II.  Therapeutic  Methods  Applied  from  the  Rectum. 

Forced  Distentions  with  Water. — The  object  which  it  is 
hoped  to  accomplish  by  the  distention  of  the  colon  with  water  is  a 
twofold  one.  In  the  first  place,  it  is  expected  that  fecal  accumula- 
tions can  be  softened,  disintegrated,  and  removed,  and  the  colon 
thoroughly  relieved  of  its  contents ;  and  secondly,  it  was  hoped 
that  the  restitution  of  the  obstructed  bowel  to  its  normal  permeability 
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might  be  aided  by  this  distention.  There  can  be  no  doubt  that  the 
first  design — evacuation  of  fecal  accumulation — can  be  accomplished, 
and  if  the  obstruction  is  due  to  fecal  impaction,  or  coproliths,  a  cure 
can  be  effected  by  this  method  alone  ;  but  how  axial  twists,  invag- 
inations, and  incarcerations  can  be  restored  to  normal  permeability 
by  colon  distention  is  a  question  which  is  answered  only  by  hypo- 
theses, not  by  observed  facts.  The  objections  urged  against  the 
method  are  the  following:  (1)  The  intra-abdominal  pressure  is 
already  abnormally  increased  in  intestinal  obstruction,  and  the 
injection  of  large  quantities  of  water  increases  it  still  further  ;  intra- 
abdominal space  is  still  further  encroached  upon  ;  the  expanded 
loops,  which  are  already  cramped,  instead  of  being  given  more  space 
for  their  untwisting  or  resolution,  are  hindered  still  further,  and  the 
pathogenic  mechanism  which  brought  about  the  occlusion  is  rather 
favored  than  opposed.  (2)  The  weight  of  the  introduced  water 
may  produce  atony  of  the  colon,  and  exerts  a  strong  pressure  upon 
its  walls.  (3)  The  water  which  has  been  forced  in  may  enter  with 
ease  through  a  stenosis  from  below  upward,  but  owing  to  some 
valve-like  fold,  or  a  small  coprolith  acting  like  a  ball-valve,  it  may 
not  be  able  to  return,  thereby  adding  an  embarrassing  aggravation 
to  the  already  dangerous  situation.  (4)  Peristalsis  produced  in  the 
colon  by  these  enemata  can  not  produce  a  restitution  of  an  internal 
incarceration,  inflection,  volvulus,  or  loop  formation.  (5)  The 
liquid  can  not  pass  beyond  the  ileocecal  valve,  the  closure  of  which 
can  only  be  overcome  under  anesthesia  and  by  excessive  pressure. 
(6)  The  manipulation  and  time  required  for  the  injection  of  large 
quantities  of  water  into  the  bowel  amount  to  an  exhausting  opera- 
tion, and  may  in  themselves  induce  collapse. 

These  objections,  it  will  be  readily  seen,  are  partly  theoretical. 
No  conservative  clinician  expects  to  restore  volvulus,  incarceration, 
inflection,  etc.,  to  normal  permeability  by  large  colon  injections. 
They  are  above  all  used  for  diagnostic  purposes,  to  determine  the 
capacity  and  permeability  of  the  colon.  As  I  have  repeatedly  said, 
one  of  the  fundamental  requisites  of  diagnosis  is  to  determine 
whether  the  obstruction  is  in  the  large  or  small  intestine,  and  for  this 
purpose  the  forced  distention  of  the  colon  by  warm  water  is  a  method 
I  can  approve  of,  from  considerable  experience.  Whilst  it  is  being 
executed  for  diagnostic  purposes,  it  may  also  be  helpful  in  restoring 
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the  permeability  if  it  is  due  to  three  conditions:  (1)  Coprostatic  ob- 
turation; (2)  obturation  by  gall-stones;  (3)  complete  occlusion  of  a 
chronically  developing  stenosis  by  suprastenotic  accumulation.  A 
number  of  successful  recoveries  from  ileocecal  invaginations  which 
had  descended  into  the  colon  are  also  reported  by  this  method.  When- 
ever there  are  evidences  of  ulcerative  processes  or  carcinomas  which 
have  given  rise  to  hemorrhages,  or  peritonitis,  or  any  condition  which 
will  lead  to  a  state  of  the  intestinal  wall  in  which  it  is  easily  ruptured, 
colon  distentions  by  water  are  contraindicated.  The  water  should 
always  be  warm.  The  use  of  ice- water  for  these  large  irrigations  is 
unjustifiable.  Oil  and  medicated  solutions  have  been  used  for  the 
same  purpose.  Where  water  is  used,  from  2  to  5  quarts  or  liters  may 
be  necessary.  Oil  is  particularly  advantageous  in  fecal  impaction, 
and  then  from  y2  to  1  quart  of  olive  or  cotton-seed  oil  is  allowed  to 
run  into  the  colon  and  remain  there  for  five  or  six  hours.  Of  the 
medicated  colon  irrigations,  those  containing  soap,  turpentine,  or 
infusion  of  senna,  are  the  best  known. 

Chlorid  of  Sodium  Enemata. — On  the  basis  of  a  number  of 
carefully  conducted  experiments  on  animals  and  clinical  experiences 
in  man  Nothnagel  has  asserted  that  enemata  of  a  5  per  cent,  solu- 
tion of  chlorid  of  sodium  in  warm  water  may  ascend  high  up  into 
the  small  intestine,  through  the  ileocecal  valve.  Enemata  not  ex- 
ceeding 400  c.c.  in  quantity  may,  according  to  him,  reach  the 
ileum.  These  enemata  would  possess  the  advantage  that  they 
would  not  increase  the  intra-abdominal  pressure.  This  ^eminent 
clinician  has  observed  the  solution  of  physiological  invagination 
when  these  salt  enemata  moved  upward  antiperistaltically  and  reached 
the  invaginated  portion  of  the  intestine.  Accordingly  enemata 
containing  one  pint  of  a  5  per  cent,  to  8  per  cent,  solution  of  com- 
mon table  salt  can  safely  be  recommended  after  the  sigmoid  and 
descending  colon  have  been  emptied  of  their  contents  by  a  cleans- 
ing enema.  Much  discussion  has  taken  place  concerning  the  per- 
meability of  the  ileocecal  valve  to  the  rectal  injection  of  fluid,  or 
to  air  and  gases  with  which  the  colon  has  been  distended. 
The  literature  of  experiments  bearing  on  this  question  has  been 
reviewed  by  Senn  (/.  c,  pp.  50  to  55),  and  it  can  not  as  yet  be 
decided  whether  this  valve  is  permeable  to  such  colon  injections  or 
not.     It  is  quite  certain,  however,  that  under  physiological   condi- 
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tions,  whilst  the  patient  is  conscious,  it  is  impossible  to  force  liquids 
through  the  ileocecal  valve  from  the  colon.  The  Georgia  surgeon, 
Battey,  was  one  of  the  first  to  assert  the  permeability  of  the  entire 
alimentary  canal  by  enemata  ("Trans.  Amer.  Med.  Assoc,"  1878). 
This  method,  known  by  the  name  of  "  enteroclysis,"  is  also  recom- 
mended by  Cantani  ("  Berlin,  klin.  Wochenschr.,"  1892,  37)  and  von 
Genersich  ("  Deutsch.  med.  Wochenschr.,"  1893,  No.  41)  for  the 
treatment  of  Asiatic  cholera.  Von  Genersich  has  designated  this 
lavage  of  the  entire  intestinal  canal  by  the  name  of  "  Diaklysmos." 
He  has  injected  up  to  15  liters  of  a  1  per  cent,  solution  of  tannin 
into  cholera  patients,  until  profuse  vomiting  of  the  tannin  solution 
occurred,  which  had  been  injected  into  the  colon.  T.  H.  Rumph 
(Penzoldt  and  Stintzing's  "  Handb.  d.  spec.  Ther.,"  vol.  1,  p.  344) 
has  approved  of  this  method  of  treatment,  encouraged  by  the  favor- 
able results  obtained  by  von  Genersich.  The  injections  were  made 
under  a  pressure  equal  to  a  column  of  water  of  80  to  100  cm.* 

Heschl  and  Bull  are  of  the  opinion  that  fluids  can  not  be  forced 
beyond  the  ileocecal  valve  in  the  living  body.  The  results  of 
Behrens  and  Debierrea  were  not  constant,  though  Behrens  did 
claim  to  have  overcome  the  competency  of  the  ileocecal  valve  by 
rectal  inflation  of  air.  Illoway  ("Amer.  Jour,  of  the  Med.  Sci.," 
vol.  xli,  p.  168)  had  devised  a  force  pump  for  the  purpose  of  forc- 
ing water  beyond  the  ileocecal  valve,  and  has  reported  four  cases 
of  intestinal  obstruction  treated  by  this  method,  three  of  which 
recovered.  In  his  paper  read  before  the  International  Medical 
Congress  at  Washington,  Senn  detailed  a  number  of  experiments 
made  upon  dogs  to  determine  the  extent  to  which  the  ileocecal  valve 
was  permeable  to  fluids  forced  up  from  below.  In  three  cases  fluid 
was  forced  beyond  the  ileocecal  valve,  but  in  two  of  them  the  examina- 
tion after  death  revealed  multiple  lacerations  of  the  peritoneal  coat 
of  the  large  intestine,  whilst  the  third  animal  sickened  immediately 
after  the  experiment,  and  died  eight  days  later.  These  experiments 
left  no  doubt  in  Senn's  mind  that  the  ileocecal  valve  is  practically 
impermeable  to  fluids  forced  up  from  below,  and  that  it  is  unjusti- 
fiable to  attempt  to  force  rectal  injections  beyond  this  valve.      Senn 

*  There  are  distinct  references  to  enteroclysis  and  the  antiperistaltic  movement  of 
injections  into  the  rectum  in  the  writings  of  the  Arabic  physician  Avenzoar  (Abu  Merwan 
Ibn  Zohr),  A.  D.  1113  to  1162. 
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reports  two  cases  of  ileocolic  invagination  in  children  which  he 
cured  by  hydrostatic  pressure  under  anesthesia  and  complete  in- 
version. From  the  conflicting  views  of  the  various  authors  and 
investigators  cited,  it  is  evident  that  the  question  of  the  permeability 
or  non-permeability  of  the  ileocecal  valve  to  water  or  air  under 
normal  conditions  will  require  further  investigation.  The  experi- 
ments of  J.  Holmes  Smith  on  this  subject  are  given  in  volume  i, 
chapter  I. 

Distention  with  Air,  Carbon  Dioxid,  or  Hydrogen. — The 
inflation  of  the  rectum  and  colon  with  air  in  the  treatment  of  intes- 
tinal obstruction  is  a  method  that  has  been  known  since  Hippocratic 
days.  Senn  ("Trans.  Congress  Amer.  Physicians,"  1888,  p.  53) 
has  made  a  number  of  experiments  with  hydrogen  gas  to  determine 
by  means  of  a  mercury  manometer  the  degree  of  pressure  requisite 
to  render  the  ileocecal  valve  incompetent.  He  concluded  that  this 
amount  of  pressure,  1  y2  to  2  y^  pounds  to  the  square  inch,  was  not 
sufficient  to  injure  any  of  the  coats  of  the  healthy  intestine. 
Different  portions  of  the  gastro -intestinal  canal,  when  in  a  healthy 
condition  and  removed  soon  after  death,  did  not  show  lacerations 
under  a  pressure  of  less  than  8  pounds.  Senn  has  recom- 
mended the  use  of  hydrogen  gas  for  the  detection  of  a  perforation, 
and  also  for  the  determination  of  the  permeability  of  the  entire 
colon.  The  passage  of  the  gas  through  the  ileocecal  valve,  ren- 
dered previously  incompetent  by  distention  of  the  cecum,  is,  as  a 
rule,  accompanied  by  characteristic  gurgling  or  blowing  noises, 
which  can  be  heard  by  applying  the  ear  or  stethoscope  over  the 
ileocecal  region.  As  the  manipulation  of  the  healthy,  intact  portion 
of  the  intestinal  canal,  which  is  represented  by  the  empty  collapsed 
loops  below  the  obstruction,  is  a  far  less  hazardous  procedure  than 
the  handling  of  the  distended  portion,  Senn  recommends  the  dis- 
tention of  the  infrastenotic  loops  by  hydrogen  gas  reaching  them  by 
degrees,  and  gradual  expansion  with  this  gas  from  the  rectum. 
This  method,  though  at  first  appearing  to  have  considerable  feasi- 
bility in  its  favor,  must  be  very  difficult  of  execution  practically.  It 
will  require  a  tube  several  meters  in  length,  non-compressible,  and 
necessitate  much  manipulation  during  the  operation  after  the  ab- 
domen has  been  opened.  Quite  a  number  of  fatal  cases  have  been 
reported  after  insufflation.      Bryant,  in  20  cases  collected  by  him  in 
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which  invaginations  were  treated  by  rectal  insufflation,  reports  3 
cases  of  rupture  of  the  bowel  below  the  invaginated  portion,  whilst 
a  fourth  case,  a  child,  died  in  collapse  shortly  after  the  insufflation 
("Brit.  Med.  Jour.,"  Nov.  22,  1884).  Knaggs  similarly  reported 
8  cases  of  invagination  where  forcible  distention  of  the  colon  by  air 
or  water  was  the  direct  cause  of  rupture  or  other  serious  injury 
("Lancet,"  June  4,  1887).  The  insufflation  of  hydrogen  gas,  which 
is  recommended  by  Senn  for  the  detection  of  the  location  of  the 
obstruction,  and  for  the  detection  of  a  possible  perforation,  has  its 
defects  as  a  method;  for  instance,  the  uniform  distention  of  the 
abdomen  (/.  c,  p.  57)  which  he  cites  as  a  sign  of  this  perforation  is 
in  my  experience  often  already  present  when  the  cases  are  first  pre- 
sented for  examination,  and  may  be  brought  about  by  advanced 
meteorism  without  perforation.  Fitz  has  collected  the  results  of 
the  employment  of  injections  and  inflations  from  1880  to  1888.  It 
appears  that  there  were  in  that  period  33  cases  of  recovery  after 
insufflation  or  injection  for  certain  or  probable  invagination.  In  17 
cases  air  was  inflated,  in  14  water  was  injected,  and  in  2  gas  had 
been  introduced  from  a  siphon  reservoir.  The  treatment  was  used 
on  the  first  day  in  10  cases,  on  the  second  in  7,  on  the  third  in  4, 
on  the  fourth  in  1,  and  on  the  date  not  given  in  1 1  cases.  He  also 
records  11  deaths  after  the  treatment  by  inflation  or  injection. 
Certain  of  these  failures  are  claimed  to  have  been  due  to  insufficient 
pressure,  for  after  death  several  of  these  intussusceptions  were 
easily  reduced.  This  easy  reduction  after  death  is,  in  my  opinion, 
no  evidence  that  the  invagination  could  have  been  reduced  with  the 
same  ease  before  death,  for  the  passive  congestion,  the  serous 
transudate  in  the  intestinal  coats,  and  the  muscular  enterospasm  all 
rapidly  diminish  after  death,  and  the  picture  at  the  necropsy  gives 
but  an  imperfect  conception  of  the  conditions  existing  during  life. 
In  conclusion  I  would  recommend  distentions  of  the  colon  by 
air  where  forcible  distention  with  water  has  been  tried  and  has 
given  evidence  of  increasing  the  abdominal  distress  ;  for  air  is 
lighter  than  water,  although  it  can  not  produce  the  cleansing  effect 
and  the  thorough  evacuation  of  the  colon.  Then,  too,  the  meas- 
uring of  the  air  or  gas  which  is  introduced  requires  apparatus 
which  is  not  always  at  hand,  whilst  water  can  always  be  readily 
measured. 
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Intubation  of  the  Colon. — This  method  has  been  so  thoroughly 
described  elsewhere  (see  p.  180,  this  volume)  that  I  may  pass  over 
it  very  briefly  at  this  place.  The  indications  for  intubation  of  the 
colon  are  :  (i)  The  detection  and  location  of  the  obstruction  in  the 
sigmoid  flexure  or  other  parts  of  the  colon  ;  (2)  to  relieve  gaseous 
distention  of  the  colon,  and  (3)  to  administer  high  nutrient  enemata 
in  order  to  maintain  the  strength  of  the  patient,  where  feeding  by 
the  mouth  is  impossible.  According  to  Senn  (/.  c),  the  first  to 
advocate  the  use  of  the  elastic  rectal  tube  in  this  country  where  it 
was  deemed  necessary  to  make  high  injections  was  O'Bierne.  Not- 
withstanding the  arguments  of  Rosenheim  (/.  r.),  Treves  (/.  c),  Fitz 
(/.  c),  and  others,  I  hold  that  the  Langdon  or  Kuhn  colon  tube  can 
be  passed  through  the  entire  large  intestine  to  the  ileocecal  valve, 
when  the  colon  is  permeable,  and  that  it  is  possible  to  demonstrate 
the  fact  that  it  has  reached  the  ileocecal  valve  by  various  methods 
which  I  have  indicated  elsewhere.  It  is  certainly  available  for 
the  determination  of  obstructions  in  the  sigmoid  and  descending 
colon. 

Replacement  of  Intussusceptions,  etc.,  by  a  Repositor. — 
The  repositor  is  generally  nothing  but  a  large  bunch  of  soft  cotton 
grasped  by  a  long-handled  forceps.  The  ileocecal  invaginations 
can  not  be  replaced  to  their  normal  position, — this  is  self-evident, — 
but  sometimes  when  the  beginning  of  the  replacement  was  started 
by  a  repositor,  it  could  be  continued  by  inflations  of  air  or  water, 
together  with  the  appropriate  position  of  the  patient. 

Rectal  Application  of  Electricity. — Both  the  faradic  and  gal- 
vanic currents  have  been  employed  by  means  of  the  rectal  elec- 
trodes. Boudet,  who  uses  exclusively  the  galvanic  current,  after 
previously  filling  the  rectum  with  a  liter  of  normal  salt  solution, 
has  reported  53  cures  out  of  70  cases  treated  by  this  method.  The 
negative  pole  is  inserted  into  the  rectum,  and  the  positive  on  the 
abdominal  wall  or  back.  The  strength  of  the  current  varies  from 
10  to  50  milliamperes  ("  Progres  medicale,"  7  and  14  Fevr.  1885). 
It  is  probable  that  the  good  effect  of  galvanism  in  Boudet' s  cases 
is  due  to  the  antiperistaltic  ascent  of  the  salt  solution,  under  which, 
as  I  have  described  elsewhere,  Nothnagel  has  observed  the  restitu- 
tion of  invaginations.  In  strangulation,  incarceration,  axial  twist, 
and  inflection  it  is  not  advisable  to  wraste  any  time  with  electricity, 
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but  in  invagination,  coprostasis,  and  some  obturations  by  gall-stone 
an  attempt  with  it  is  rational. 

Administration  of  Opium  by  Suppositories. — About  y2  to 
3/£  grain  of  denarcotized  extract  of  opium  can  be  given  in  supposi- 
tories every  three  hours  wherever  the  rectum  is  clear  and  opium 
can  not  be  tolerated  by  the  mouth,  though  in  the  latter  case  I  per- 
sonally always  give  preference  to  hypodermic  administration  of  this 
drug.  The  denarcotized  extract  of  opium  may  be  sterilized  and 
injected  hypodermically  in  doses  of  y%  grain.  It  appears  to  act 
better  than  morphin  in  these  cases. 

Rectal  feeding  in  high  intestinal  occlusions,  especially  where 
the  vomiting  is  persistent,  becomes  imperative.  For  this  purpose  I 
prefer  the  Boas  nutritive  enema,  consisting  of  two  eggs,  half  a  pint 
of  milk,  one  gill  of  claret,  and  about  a  teaspoonful  of  salt,  thor- 
oughly mixed,  warmed  to  body  temperature,  and  inserted  high  up 
in  the  rectum. 

III.  Applications  Direct  to  or  through  the  Abdominal  Wall. 

Massage. — This  treatment  is  contraindicated  in  all  intestinal 
obstructions  excepting  that  due  to  fecal  impaction,  and  even  in  this 
condition  it  is  unjustifiable  if  there  should  be  any  indications  of 
peritonitis.  Several  cases  are  on  record  where  obturating  gall- 
stones have  been  pushed  onward  through  the  intestine  by  massage. 

Electricity. — The  method  of  application  of  electricity  is  the 
same  as  that  just  described — by  inserting  an  electrode  into  the 
rectum. 

External  Hot  or  Cold  Applications. — These  are  of  assistance 
for  the  relief  of  the  pain  and  sometimes  of  the  tenesmus.  If  there 
is  fever  and  peritonitis  preference  should  be  given  to  cold  applica- 
tions ;  if  the  temperature  is  normal  or  subnormal,  and  especially  if 
there  is  great  pain,  the  hot  applications  should  be  preferred. 

Puncture  of  the  Intestine. — Puncture  for  the  relief  of  dan- 
gerous distention  in  the  suprastenotic  loop  is  carried  out  in  the 
following  manner  (Curschmann,  "  Die  Behandlung  des  Ileus," 
Congr.  f.  innere  Med.,  Wiesbaden,  1889):  A  small  trocar  or  hypo- 
dermic needle  is  thoroughly  sterilized  and  rapidly  pushed  into  the 
most  distended  loop.  The  needle  should  be  provided  with  a  stop- 
cock and  a  small  rubber  tube  which  leads  to  a  bottle  filled  with  a 
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weak  solution  of  salicylic  acid.  This  bottle  is  also  inverted  in  a 
basin  containing  the  same  fluid.  The  needle  must  under  no  condi- 
tions be  held  steady  by  the  fingers  after  the  puncture,  but  must  be 
permitted  to  follow  the  intestinal  movements  freely.  I  have  already 
given  a  full  description  of  the  method  in  the  general  chapter  on 
Intestinal  Occlusions,  and  also  given  the  criticisms  of  the  method  in 
that  connection  (see  pages  199,  200,  201,  202,  this  volume),  and 
added  a  case  from  my  own  experience  where  I  was  compelled  to 
use  it  far  out  in  the  country,  with  no  other  instruments  at  hand 
except  my  pocket  hypodermic  syringe.  I  can  see  no  reasonable 
objection  to  the  method  when  performed  by  experienced  hands, 
before  intestinal  paralysis  has  set  in,  and  as  long  as  the  peristaltic 
movements  of  the  intestine  can  still  be  felt  through  the  abdominal 
walls.  In  this  connection  I  may  emphasize  that  J.  M.  T.  Finney, 
Naunyn  (/.  c),  and  Graser  (/.  c.)  advise  that  intestinal  puncture 
should  be  refrained  from  as  long  as  a  possibility  of  a  laparotomy 
is  still  under  consideration.  In  the  presence  of  a  competent 
surgeon  there  can  be  no  doubt  of  the  correctness  of  this  attitude. 
Senn  (/.  c,  p.  61)  is  of  the  opinion  that  an  intestine  distended  to  the 
extent  of  giving  rise  to  distressing  and  dangerous  intra-abdominal 
pressure  is  always  in  a  paretic  condition,  unable  to  expel  its 
contents,  and  whatever  escapes  through  a  needle  or  trocar  is 
expelled  through  the  contraction  of  the  abdominal  wall.  He 
asserts  that  puncture  empties  only  a  limited  space,  not  more 
than  6  or  8  inches  on  each  side  of  the  insertion  of  the  trocar. 
The  objections  of  Senn  are  not  applicable  to  the  method  as  prac- 
tised by  Curschmann,  for  this  clinician  is  himself  opposed  to  intes- 
tinal puncture  in  cases  where  the  intestinal  wall  is  paretic.  Person- 
ally I  would  only  use  the  method  where  I  could  still  detect  some 
evidences  of  peristalsis,  this  being  the  most  reliable  sign  that  the 
intestinal  muscularis  is  still  capable  of  contraction.  Under  such 
conditions  my  experience  has  been  that  the  puncture  is  not  attended 
with  any  risk  of  extravasation.  There  can  be  no  doubt  that  a 
laparotomy  is  preferable  in  all  cases  where  permission  is  given  and 
where  the  patient  is  in  condition  to  tolerate  the  operation.  But 
there  are  instances  of  obstinate  refusal  on  the  part  of  the  patient  to 
consent  to  a  laparotomy ;  there  are  instances  where  the  patient  is 
far  remote  from  a  capable  surgeon,  where  there  is  not  sufficient 
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time  to  secure  assistants,  nurses,  and  anesthetics,  and  in  such  cases 
intestinal  puncture  is  justifiable. 

Subcutaneous  injections  of  normal  salt  solutions  may  be- 
come urgently  necessary  to  prevent  the  dangerous  drying  out  of 
the  tissues,  undue  diminution  of  arterial  pressure,  and  for  relief  of 
the  thirst. 


SCHEMA  OR  SYNOPSIS  FOR  RECORDING  CLINICAL 
HISTORY  OF  INTESTINAL  OCCLUSION. 

i.   Date,  name  of  patient,  address,  social  condition,  occupation.     Age, 
sex,  inherited  diseases  (carcinoma,  tuberculosis,  syphilis). 

2.  Previous  ailments,  with  especial  reference  to  the  abdominal  organs  : 

Hernias,  if  ever  strangulated  ;  enteric  fever ;  appendicitis  ;  ulcers 
of  the  stomach  and  intestines  ;  peritonitis  ;  fever  attending  child- 
birth ;  diseases  of  the  uterus  ;  gall-stones  ;  nephritic  colic. 

3.  Previous  condition  of  stool  and  digestion  :    Daily  evacuations ;  con- 

stipated, diarrheic,  or  both  alternating.  Use  of  purgatives ; 
passage  of  hard  matter,  gall-stones,  parasites,  admixtures — mucus, 
blood,  pus,  tissue  fragments. 

4.  Present  sickness  :    Is  it  the  first  attack  or  a  recurrence  ?    Origin   (a 

cold,  unsuitable  nutriment,  trauma). 

5.  Inception  :    Sudden,  or  gradual  with  serious   derangements.     Pains 

constant,  intermittent,  confined  to  a  particular  locality  or  diffuse. 

6.  Treatment  hitherto  :    Purgatives?  Which?  Opium?   What  quantity  ? 

Food?  Amount  of  fluid;  rectal  or  colon  enemata.  What  success 
resulting  from  this  treatment. 

PRESENT  CONDITION. 

1.  Weight.     General  condition  :  Condition  of  nutrition,  bodily  strength, 

skin,  color  and  expression  of  face.  Tongue  (dry,  coated)  ; 
temperature  ;  pulse ;  breathing  ;  perspiration  ;  nervous  system 
(neurasthenic,  organic  nervous  diseases). 

2.  State  of  the  abdomen  :   Distended  in  shape  of  barrel,  symmetrically, 

unsymmetrically.  Outer  circumference  ;  central  portion.  Rigid  ? 
Pliable  ? 

3.  Inspection  :  Are  contractions  noticeable  at  this  loop  ?   Is  it  possible, 

moreover,  to  see  or  hear  any  unusual  motions  of  the  intestines  ? 

4.  Percussion  :    Is  it  possible  to  see,   feel,   or  determine  by  means    of 

percussion  the  presence  of  a  dilated,  stationary  intestinal  loop  ? 

5.  Palpation  :   Is  it  possible  to  detect  by  means  of  palpation  abnormal 

resistances  ?  Form,  size,  mobility  ;  relation  of  the  intra-abdominal 
organs  to  each  other  ;  tumor  movable  with  or  in  them  ;  change  of 
location  with  act  of  breathing ;  change  of  position  of  body. 

6.  Pains  :   Do  pains  exist  at  the  time  being  ?  Spontaneous,  after  eating, 

during  motions  of  some  kind,  on  pressing,  all  over,  at  distinct 
places,  constantly,  at  times,  simultaneously  with  increased 
11—23 
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peristaltic  motions.  Observe  difference  between  spontaneous  and 
pressure  pain. 

7.  Is  there  belching,  singultus,  vomiting?  When  did  the  vomiting  take 

place — immediately,  later  on,  frequently?  Does  it  occur  after 
eating?  Amount,  nature  of  it  (slimy,  gaily,  stercoral). 

8.  Is  the  evacuation  of  feces  and  flatus  suppressed  ?  Distress  before, 

during,  or  after  stool  ?  Rectal  tenesmus  ?  Is  blood  and  viscid 
mucus  discharged  ? 

9.  Physical  examination  of  the  abdomen  :  Palpation,  percussion,  auscul- 

tation. Extent  of  the  hepatic  and  splenic  dullness ;  touch. 
Location  and  excursions  of  the  diaphragm  ;  intestinal  sounds  ; 
metallic  sounds.  Are  there  evidences  of  liquid  effusion  of  some 
kind  into  the  abdominal  cavity  ? 

10.  Examination  of  the   rectum   and   vagina,   in   lying   and   standing 

postures  :  Hemorrhoids  ?  Is  a  tumor  present  ?  Does  glassy  mucus 
together  with  blood  adhere  to  the  inserted  proctoscope  ?  Disloca- 
tions or  neoplasms  of  the  genital  organs ;  traceability,  relation, 
and  connection  of  other  tumors  with  these. 

1 1 .  Examination  of  the  colon  by  means  of  distention  by  water  and  air  ; 

flatulency. 

12.  Examination  of  the  urine  :   Specific  gravity,  amount,  color,  albumin, 

indican,  action  of  nitric  acid  on  same  (Rosenbach);  coloring 
matter  of  bile.  Ehrlich  diazo  reaction,  positive  or  negative. 
To  distinguish  between  tuberculosis  and  carcinoma  of  cecum. 

After  such  an  exacting  consideration  of  all  these  matters  there 
will  surely  be  but  a  few  cases  remaining  in  which  every  diagnostic 
clue  to  the  nature  of  the  trouble  is  wanting.  If,  however,  such  a 
case  presents  itself,  it  will  be  at  any  rate  of  the  greatest  importance 
to  classify  it  with  a  distinct  group. 

The  practitioner  should  at  least  try  to  succeed  in  deciding  in  each 
case  on  the  following  important  questions : 

I.  Is  it  an  acute  strangulation  of  the  intestines,  a  continuance  of 
which  might  be  expected  to  lead  to  gangrene  and  perforation  ? 

Mesentery  involved,  circulation  absolutely  cut  off;  instantaneous  appear- 
ance of  the  entire  symptoms  ;  incarceration  shock  ;  severe  pains  ; 
immediate  and  frequent  vomiting  ;  fixed  distended  loop  ;  dimin- 
ished pulse  ;  cold  extremities  ;  exudate  in  the  abdomen. 

II.  Is  it  only  a  case  of  obturation,  with  a  gradual  accumulation 
of  bowel  contents  above  the  obstruction  ?  Mesenteric  circulation 
not  disturbed,  nutrition  of  the  intestinal  wall  partially  maintained. 
Danger  to  life  only  by  degrees  due  to  extension,  paralysis,  perfora- 
tion, inanition,  intoxication.  Occasionally  unexpected  acute  aggra- 
vation. 
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In  most  cases  irregularities  of  stool  preceded  the  attack  ;  the  inception  ; 
slow  development  of  the  occlusion  symptoms  (one  after  the 
other)  ;  absence  of  appearances  of  collapse,  as  well  as  constant 
pains  ;  augmented  peristaltic  motions. 

III.  Ought  the  trouble  to  be  interpreted  as  a  paralytic,  spastic,  or 
pseudo-ileus,  or  as  motor  insufficiency  of  the  intestine  (intestinal 
palsy),  particularly  as  a  consequence  of  peritonitis  ? 

In  the  chapter  on  Intestinal  Paralysis  I  have  discussed  in  detail  the 
etiology  and  pathogenesis  of  paralysis  of  the  intestine  : 

(<z)   Paralysis  resulting  from  acute  overdistention  ; 

(3)   After  derangement  of  the  circulatory  system  ; 

(<r)    Resulting  from  hernial  incarceration  ; 

(d~)  From  direct  trauma ; 

(^)   With  inflammations  and  ulcerations  of  the  colon  ; 

(/)  Atony  after  long-standing  coprostasis  ; 

(jf)  The  reflex  paralysis  accompanying  diseases  in  the  vicinity 
of  the  abdomen  and  colon  (inflammation  of  bile-passages 
and  appendix)  ; 

(A)  Following  operations  upon  the  rectum,  testicle,  uterus, 
ovaries ; 

(/  )  Following  any  operations  upon  the  abdomen. 
Paralysis  of  the  colon  resulting  from  or  attending  peritonitis  is  the  most 
important  form  of  all  these  from  a  practical  standpoint,  as  far  as 
the  diagnosis  of  acute  obstruction  is  concerned.  In  well-defined 
instances  the  diagnosis  is  easy,  but  many  times  it  is  fraught  with 
great  difficulty,  especially  from  the  fact  that  peritonitis  is  one  of 
the  most  frequent  consequences  of  mechanical  obstruction,  and 
thus  it  becomes  necessary  to  ask  one's  self  regularly  if  the  peri- 
tonitis in  question  is  a  primary  or  a  secondary  one,  a  cause  or  a 
result.  In  acute  primary  peritonitis,  particularly  when  occurring 
in  the  free  abdominal  cavity  through  perforation  of  the  appendix, 
the  symptoms  are  oftentimes  of  a  similar  character :  sudden  in- 
ception with  severe  pains,  severe  collapse,  persistent  and  obstinate 
constipation,  vomiting,  meteorism,  painful  swelling,  are  common 
to  both  diseases.  The  following  factors  may  serve  to  distinguish 
between  primary  peritonitis  and  primary  obstruction  : 

Peritonitis.  Obstruction. 

Generally  rapid  rise  in  temperature,  very       At   the   beginning  no  fever,   temperature 
seldom  the  collapse  temperature.  often  subnormal  ;  later  on  gradual  rise 

of    temperature,  particularly    if   there 
are  complications. 
Patient  very  quiet,  abdomen  very  sensitive       Patient  restless,  throws  himself  about  very 
to  the  slightest  pressure.  much,   is  in  fact   able  to  get  up  ;    at 

times  pressure  produces  relief. 
Spontaneous  pains  gradually  diminishing.        Spontaneous    pains    gradually    increasing. 

Attacks  frequent  and  more  severe. 
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Peritonitis.  Obstruction. 

Stercoraceous  vomiting  rare  and  appearing  Stercoraceous  vomiting  from  the  beginning. 

at  a  later  stage. 

Meteorism  from  the  beginning,  diffuse  and  Meteorism  at  first  local,  gradually  taking 

general.  a  larger  area. 

Intestinal  loops  not  discernible  to  inspec-  Intestinal  loops  in  the  shape  of  isolated 

tion  or  palpation.  distended  cylinders  discernible  to  the 

eye  and  hand. 

No  intestinal  peristalsis.  Many  times  violent   intestinal    peristalsis, 

particularly  in  chronic  stenoses. 

Belly  hard,  many  times  as  tense  as  a  board.  Belly  at  first  pliable,  not  tense. 

Plentiful  exudate.      (Exploratory  puncture,  Little  or  no  peritoneal  exudation. 

palpation.) 

At  times  emission  of  flatus  and  stool.  Complete  suppression  of  flatus  and  stool. 

Frequently  singultus.  Singultus  rare. 

Obstruction  can  readily  be  distinguished  from  the  circumscribed 
forms  of  peritonitis  (see  pp.  173  to  175,  this  volume). 

In  the  chapter  on  Appendicitis  I  have  referred  to  cases  of  peri- 
typhlitis that  present  embarrassing  resemblance  to  obstruction.  In 
appendicitis  and  perityphlitis  especial  regard  must  be  had  for  the 
rapid  localization  of  the  spontaneous  and  pressure  pains  near  the 
region  of  the  cecum  (McBurney's  point,  midway  between  anterior 
superior  spine  and  navel),  the  tumor,  edema  of  the  skin  of  the  belly, 
paresthesia,  and  possibly  slight  contractions  of  the  right  leg.  Ap- 
pendicitis (see  article  on  p.  17  this  volume)  may,  however,  present 
all  the  symptoms  of  acute  intestinal  obstruction  :  Sudden  illness, 
incarceration  shock,  small  compressible  pulse,  meteorism,  singultus 
and  vomiting,  over  the  cecum  a  small  circumscribed  painful  area. 
During  the  operation  or  after  section  only  acutely  inflamed  changes 
in  the  peri-  and  paratyphlitic  tissues  and  on  the  appendix  are  found. 
Reichel  (quoted  in  article  on  intestinal  paralysis,  and  introduction 
to  chapter  on  Obstructions)  interprets  these  cases  as  acute  peritoneal 
sepsis. 
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CHAPTER   IV. 

CONTUSIONS,    RUPTURE,    PERFORATION    (TRAUMA)    OF 
THE   INTESTINE. 

It  is  apparent  that  these  conditions  are  of  surgical  as  well  as  of 
clinical  interest.  Traumas  which  affect  the  abdominal  wall  without 
injuring  it  may  lead  to  paralysis  through  direct  disturbances  of 
innervation  without  any  anatomical  changes  of  a  macro-  or  micro- 
scopical nature,  or  cause  hemorrhage  in  the  intestinal  wall,  mesen- 
tery, or  peritoneum,  or  under  the  most  unfavorable  conditions  bring 
about  rupture  of  the  intestine.  The  latter  occurs,  according  to 
Poland,  most  frequently  near  the  lower  end  of  the  duodenum,  and 
on  the  duodenojejunal  flexure,  which  part  is  fixed  by  the  muscle  or 
suspensory  ligament  of  the  duodenum,  described  first  by  Treitz  and 
then  by  Braun  as  a  flat  plate  of  muscle-fibers,  consisting  of  un- 
striped  muscular  tissue  which  is  broad  at  the  upper  end  of  the 
duodenum,  narrows  down  to  the  size  of  a  cord  on  its  way  over  to 
the  hiatus  aorticus,  where  it  disappears  in  the  muscular  tissue  of 
the  peritoneum.  The  fixed  parts,  especially  the  plexuses  of  the 
colon,  are  particularly  endangered  in  contusions  of  the  abdomen. 
It  rarely  happens  in  such  cases  that  the  injury  is  limited  to  the 
intestine  ;  usually  the  remaining  fixed  abdominal  organs  are  affected 
to  a  mor  serious  extent  by  the  effect  of  the  traumatic  changes. 
Several  parts  of  the  intestine  may  have  been  torn  (according  to 
MacConnac,  in  about  1 5  per  cent,  of  all  cases).  Konig  lost  a 
patient,  after  having  closed  a  traumatic  rupture  of  his  ileum  by  a 
suture,  through  peritonitis  following  fecal  extravasation  from  rup- 
ture occurring  in  a  part  of  the  small  intestine  lying  lower  down  in 
the  pelvis.  It  may  happen  that  the  rupture  of  the  intestine  does 
not  take  place  immediately  after  the  injury,  but  usually  a  period  of 
time,  indeed  weeks,  after  the  date  of  the  injury,  when  the  latter  has 
superinduced  hemorrhagic  infiltration  and  necrosis  of  the  abdominal 
wall.     Julien  has  reported  a  case  of  a  girl  in  whom  a  concussion 

360 


RUPTURE    OF    THE    INTESTINE.  36 1 

against  the  abdomen  brought  about  severe  abdominal  phenomena 
with  peritonitis  and  formation  of  abscesses,  eventuating  in  necrosis 
of  the  abdominal  wall,  which  resulted  in  death  eight  days  after  an 
unsuccessful  operation  and  thirty  days  after  the  injury.  According 
to  Mugnier,  intestinal  phenomena  may  occur  in  concussions  against 
the  abdomen  after  a  lapse  of  time  when  the  injury  is  only  a  super- 
ficial one,  consisting  merely  of  slight  tears  and  bleeding  of  the 
mucous  membrane.  In  other  traumas  reported  by  this  author  the 
injuries  affected  only  the  muscularis  and  serosa.  Seven  to  eight 
days  afterward,  or  even  later,  diarrhea,  constipation,  with  vomiting, 
and  finally  also  peritonitis,  set  in.  Ulcerations  and  necrosis  develop 
and  form  the  focus  of  agglutinating  and  perforating  peritonitis. 

Rupture  of  the  Intestines. 

Symptomatology  and  Diagnosis. — The  clinical  phenomena 
following  severe  traumas  that  have  affected  the  intestines  are  pain, 
shock,  pallor, -feeble,  small,  or  absent  radial  pulse,  fainting,  vomiting, 
and  cold  perspiration.  In  these  severe  cases  death  follows,  caused 
by  cardiac  asthenia.  In  less  grave  cases  recovery  from  the  first 
collapse  may  occur  as  a  result  of  resourceful  treatment  and  nursing 
by  rest,  stimulants,  warm  applications  or  hot  packing,  hypodermic 
injections  of  strychnia  and  camphor,  strong  black  coffee  or  caffein, 
alcohol,  ether.  If  the  patient  should  rally  from  the  first  shock  he 
requires  careful  nursing  for  a  long  time,  and  must  abstain  from  work 
of  any  kind. 

Severe  traumas  that  have  caused  hemorrhages  into  the  tissues  of 
the  intestinal  wall  may  lead  either  to  bloody  stools,  enterorrhagia, 
or  be  succeeded  by  the  signs  of  occlusion  due  to  paralysis  of  the 
intestine.  It  is  always  a  difficult  matter  to  decide  whether  an  actual 
rupture  of  the  intestinal  wall  has  taken  place  or  not.  The  decision 
is  of  great  importance,  because  a  rupture  of  the  intestine  peremptorily 
calls  for  a  prompt  operation.  Von  Beck  attributes  great  importance 
to  the  intense  pain  for  distinguishing  between  rupture  and  contu- 
sion. This  pain  is  so  intense  that  the  patients  often  faint  as  a  result 
of  it,  and  immediately  enter  upon  a  state  of  collapse.  Von  Beck 
("Deutsch.  Zeitschr.  f.  Chir.,"  Bd.  xi  and  xv)  emphasizes  that  tym- 
panites may  not  develop  until  twenty-four  hours  after  the  accident. 
Against  this  I  might  urge  that  pronounced  meteorism  may  develop 
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after  contusions  as  a  result  of  intestinal  paralysis,  and  I  do  not 
consider  that  Beck's  distinction  constitutes  a  criterion ;  for  in 
specially  large  perforations  the  abdomen  may  be  concavely  re- 
tracted and  there  may  be  no  tympanites  at  all.  This  I  have  twice 
observed  after  perforating  typhoid  ulcers  and  once  after  perforation 
of  a  duodenal  ulcer.  Berndt  and  Konig  have  designated  the 
appearance  of  severe,  frequent,  uncontrollable  vomiting  as  a  sign  of 
intestinal  rupture,  in  contradistinction  to  the  transient  vomiting 
occurring  at  rare  intervals  which  is  observed  in  simple  intestinal 
contusions  without  rupture. 

In  addition  to  collapse  the  most  important  sign  of  intestinal 
rupture  is  the  accumulation  of  a  peritonitic  effusion,  which  can  be 
demonstrated  soon  after  the  trauma,  and  cessation  of  abdominal 
breathing.  In  association  with  this  there  is  also  an  intraperitoneal 
tympanites,  giving  the  impression  of  a  gas  balloon  in  front  of  and 
above  the  liver.  To  be  sure,  the  liver  may  be  displaced  or  twisted 
around  so  that  its  sharp  edge  points  directly  against  the  anterior 
abdominal  wall,  or  the  intestine  may  become  greatly  distended, 
thereby  overlying  and  covering  the  liver.  All  these  possibilities 
must  be  considered,  as  they  may  give  rise  to  confusion. 

The  escape  of  intestinal  contents  is  soon  followed,  as  a  rule,  by 
septic  peritonitis,  conditioning  a  grave  prognosis.  There  are  cases, 
however,  where  a  timely  operation  saved  the  patient.  When  the 
intestines  are  empty  at  the  time  of  the  trauma,  and  the  tear  not 
large,  the  escape  of  fecal  matter  into  the  peritoneum  and  subsequent 
peritonitis  may  be  prevented  where  the  ruptured  portion  or  the 
opening  has  been  closed  by  close  apposition  of  the  peritoneum  or 
omentum.  According  to  the  experiments  of  Griffith,  the  mucosa 
may  become  everted  and  protrude  through  the  tear  in  transverse 
wounds  of  y  inch.  In  this  manner  the  loss  of  continuity  may  be 
restored,  temporarily  at  least,  by  the  outward  protrusion  of  mucosa 
through  the  fibers  of  the  longitudinal  muscular  layer.  In  longi- 
tudinal wounds  the  torn  or  cut  circular  muscle-fibers  roll  the  peri- 
toneum and  longitudinal  muscle  inward,  thus  bringing  about  a 
temporary  restoration  of  continuity,  at  least  when  the  bowel  is 
empty.  If  the  rupture  did  not  occur  suddenly,  but  was  developed 
gradually  from  necrosis,  it  leads  to  the  formation  of  encapsulated 
peritoneal  abscesses  containing  food   and  fecal  concretions,  which 
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may  perforate  through  the  abdominal  wall  or  into  neighboring  hol- 
low organs.  The  diagnosis  of  such  an  abscess,  which  may  be  made 
by  palpation  of  a  painful  tumor  accompanied  by  septic  phenomena, 
and  the  traumatic  nature  of  which  receives  support  from  the  anam- 
nesis, should  be  quickly  followed  by  an  operation.  In  rupture  of 
the  ascending  and  descending  colon,  retroperitoneal  stercoral  ab- 
scesses may  form,  followed  by  perforation  through  the  diaphragm 
into  the  thoracic  cavity.  These  abscesses  may  also  break  through 
the  abdominal  wall  (externally).  In  both  cases  stercoral  fistulae 
may  remain  and  necessitate  operative  closure. 

Therapeutics. — As  soon  as  intestinal  rupture  has  been  diagnosed, 
or  its  presence  at  least  may  be  regarded  as  highly  probable,  with  but 
a  short  time  having  elapsed  since  its  occurrence,  an  operation  should 
be  undertaken  by  all  means.  Even  collapse  does  not  contraindi- 
cate  operation  if  it  is  in  the  initial  shock  collapse  and  not  that  which 
comes  on  forty-eight  hours  or  longer  after  the  injury,  and  is  due  to 
marasmus.  It  is  my  practice  to  urge  operation  in  suspected  sub- 
cutaneous contusions  of  the  intestine  even  if  there  is  no  positive 
proof  of  rupture ;  for  experience  has  taught  that  an  operation 
undertaken  even  when  no  rupture  was  found,  benefited  the  patient 
by  definitely  establishing  the  exact  state  of  the  injur}'.  Delay 
always  means  septic  peritonitis.  Von  Angerer  reports  9  such 
operations  with  but  two  recoveries  ("  Archiv  f.  klin.  Chir.,"  Bd.  lxi, 
H.  4). 

Traumatic  Rupture  of  Intestine  by  Forcible  Distention. 

In  the  section  on  treatment  of  intestinal  occlusions  I  have  de- 
cribed  a  peculiar  kind  of  injury  to  the  intestine,  which  occurs  fortu- 
nately very  rarely,  under  the  excessively  forcible  and  copious  irriga- 
tion or  distention  of  the  colon  by  water  for  diagnostic  or  therapeutic 
purposes.  In  such  cases  the  serosa  may  tear,  the  muscularis  may 
yield,  and  the  mucosa  protrude  through  the  muscularis  ;  in  fact,  a 
genuine  ana  complete  rupture  may  take  place,  which  occurs  usually 
in  a  transverse,  rarely  in  a  longitudinal,  direction,  and  mainly  on  the 
side  opposite  to  the  insertion  of  the  mesentery.  The  symptoms  are 
those  of  intense  pains  followed  by  an  extraordinarily  severe  col- 
lapse, as  a  result  of  the  tremendous  distention  of  the  intestine.  The 
lesions   may  be  only  microscopic   in   character,  requiring  at  least  a 
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hand  lens  for  their  detection,  as  they  in  certain  of  these  cases  con- 
sist of  innumerable  very  minute  rents  on  the  mucosa  and  peritoneum. 
But  more  frequently  this  accident  causes  an  actual  rupture  of  the 
intestine,  with  a  very  grave  prognosis. 

Treatment. — With  experience  and  proper  care  such  an  accident 
ought  not  to  happen  when  irrigation  or  colon  distention  is  practised. 
The  practitioner  may,  however,  have  the  exceptionally  bad  luck  of 
encountering  a  patient  with  abnormally  weak  (brittle)  intestinal  walls 
(beginning  amyloidosis) ;  such  a  possibility  can  not  be  guarded 
against.  The  first  efforts  should  be  directed  to  evacuating  the  in- 
troduced liquids  by  means  of  a  Langdon  long,  thick-walled  colon 
tube.  If  paralysis  of  the  intestine  sets  in, — and  unfortunately  it 
does  so  promptly,  for  the  forcible  distention  is  usually  undertaken 
only  for  the  recognition  or  relief  of  obstructions  which  in  them- 
selves occasionally  superinduce  paralysis, — then  evacuation  of  the 
liquids  once  forced  in  becomes,  in  my  opinion,  .a  doubtful  matter,  and 
efforts  at  removal  should  be  discontinued. 

Strong  stimulants  should  be  used,  and  where  severe  pain  has  been 
succeeded  by  shock,  opium  should  be  given  by  the  mouth,  or  mor- 
phin  hypodermically.  Where  the  liquid  matter  has  not  been  or  can 
not  be  removed,  it  is  gradually  completely  absorbed,  and  in  favora- 
ble instances  an  extraordinarily  profuse  polyuria  sets  in,  wrhich  ex- 
cretes the  absorbed  liquid  and  the  excess  of  such  as  has  been 
introduced.  I  have  had  occasion  to  observe  one  case  of  intestinal 
rupture  from  overdistention  where  serious  symptoms  resulted  from 
the  introduction  of  5  liters  of  lukewarm  water,  and  Pribram  (/.  c.) 
reports  two  similar  cases  where  an  enema  had  been  awkwardly  given 
from  a  height  of  2^  meters  to  an  elderly  woman  suffering  from 
chronic  obstipation.  This  patient  died  from  the  results  of  the 
intestinal  rupture.  The  case  observed  by  myself  recovered  under 
treatment  by  rest,  diet  (only  somatose,  white  of  eggs,  wine  and 
water),  and  opium. 

The  treatment  of  peritonitis  due  to  contusions  or  rupture  of  the 
intestine  is  the  same  as  that  of  peritonitis  due  to  any  other  cause, 
with  perhaps  a  more  imperative  demand  for  surgical  interference. 
It  is  important  also  to  bear  in  mind  that  incomplete  tears  may  not 
give  the  symptoms  of  rupture  until  several  days  after  the  injury. 
The  results  of  the  non-operated  cases,  according  to  Petrey  ("  Beitr. 
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z.  klin.  Chir.,"  1896,  Bd.  xvi,  S.  545),  were  as  follows:  Of  160 
cases  not  treated  surgically,  149  terminated  in  death  and  1 1  in  re- 
covery, a  mortality  of  93.4  per  cent.  Of  the  11  that  recovered,  10 
developed  a  fecal  abscess  which  had  to  be  operated  in  7  cases. 
These  statistics  include  only  cases  in  which  there  was  absolutely  no 
doubt  about  the  intestinal  rupture.  There  can  be  no  doubt  that 
there  are  cases  of  slight  or  incomplete  perforation  which  escape  a 
definite  diagnosis,  and  can  not  be  taken  up  in  such  statistics.  Such 
cases  undoubtedly  heal  without  an  operation.  Of  28  cases  of  un- 
doubted intestinal  contusions  treated  without  operation,  12  terminated 
fatally  and  16  recovered,  a  mortality  of  43.4  per  cent.  The  oper- 
ated cases  of  subcutaneous  intestinal  rupture  gave  the  following 
results,  according  to  Petrey  :  Of  42  cases  operated  within  the  first 
day  after  the  injury,  14  recovered,  28  died,  a  mortality  of  66.7  per 
cent.  Of  18  cases  operated  within  the  first  twenty-four  hours,  8 
recovered  and  10  terminated  fatally,  a  mortality  of  45.5  per  cent. 
Of  24  patients  who  were  operated  later  than  twenty-four  hours  after 
the  accident,  6  recovered  and  16  died,  a  mortality  of  75  per  cent. 

For  details  of  the  surgical  aspect  of  rupture  of  the  intestine  the 
reader  is  referred  to  text-books  on  intestinal  surgery :  "  Inter- 
national Encyclopedia  of  Surgery,"  vol.  v,  p.  466;  Senn's  "Prac- 
tical Surgery"  ;  Konig,  "  Lehrbuch  d.  Chir.,"  etc. 

Perforation  of  the  Intestine  (Gun-shot  and  Stab  Wounds). 

Perforation  of  the  intestine,  in  ordinary  clinical  and  private  prac- 
tice, is  most  often  the  result  of  ulcerative  or  suppurative  processes 
in  the  bowel  tissue  itself.  The  perforations  which  result  from 
traumas — bruises,  contusions,  falls,  and  those  resulting  from  gun- 
shot and  stab  wounds — do  not  occur  as  often  in  general  practice, 
but  constitute  a  special  and  distinctive  part  of  military  surgery.  In 
the  "  Medical  and  Surgical  History  of  the  War  of  the  Rebellion," 
Med.  Vol.,  Part  11,  J.  J.  Woodward  refers  to  the  perforation  result- 
ing from  dysentery,  and  holds  that  it  occurs  most  frequently  in  the 
cecum  (/.  c,  p.  389),  but  may  take  place  in  any  part  of  the  colon. 
A  perforation  of  the  cecum,  he  remarks,  may  be  accompanied  by  for- 
mation of  an  abscess  in  the  right  iliac  fossa,  which  may  discharge 
into  the  intestine  or  even  in  rare  cases  through  the  abdominal 
parietes. 
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In  99  autopsies  which  he  refers  to  (/.  c,  p.  522)  of  follicular  ulcer- 
ations in  the  chronic  dysentery,  perforation  of  the  colon  by  ulcers 
was  observed  in  only  2  cases.  In  one  it  occurred  in  the  transverse 
colon,  and  in  the  other  there  were  several  perforations  just  above  the 
sigmoid  flexure  (/.  c,  p.  523).  Among  what  he  calls  his  undeter- 
mined cases  (/.  c,  p.  5  27) — namely,  those  that  are  imperfectly  recorded, 
both  as  to  their  clinical  history  and  postmortem  appearances — there 
were  293  cases  of  this  character  ;  the  large  intestine  is  said  to  have 
been  perforated  in  9  instances.  In  53  cases  of  acute  diphtheritic  dys- 
entery (/.  c,  p.  554),  there  were  1 1  perforations  of  the  intestine,  mostly 
in  the  cecum  and  transverse  colon.  Some  of  the  cases  presented 
two  perforations  in  the  same  individual.  In  one  case,  No.  436,  it  is 
stated  that  there  were  more  than  20  perforations  of  the  colon. 

Ulcerations  which  bring  about  perforation  have  been  noticed 
most  frequently  in  enteric  fever  (typhoid),  dysentery,  in  the  supra- 
stenotic  loops  of  intestinal  stenoses  and  obstructions,  in  carcinoma 
and  intestinal  tuberculosis.  These  latter  processes  may  lead  at  first 
to  indurated  cicatricial  adhesions  of  the  intestine,  and  only  excep- 
tionally bring  on  perforation  peritonitis. 

The  clinical  phenomena  of  the  spontaneous  perforation  are  the 
same  as  those  described  in  connection  with  the  intestinal  rupture 
mentioned  in  the  preceding — sudden,  violent  pains,  which,  by  the 
way,  may  improve  with  the  increasing  collapse,  subnormal  tempera- 
ture or  chills  with  high  fever,  intraperitoneal  tympanites  with  a 
disappearance  of  the  liver  dullness  by  formation  of  a  gas  bladder 
(from  escaped  gas)  immediately  in  front  of  the  liver.  Percussion 
by  means  of  the  pleximeter  gives  a  metallic  resonance. 

Frequently  there  is  a  serous  or  bloody  effusion  in  the  most 
dependent  portions  of  the  peritoneal  cavity — a  sign  of  peritonitis. 
As  it  is  bad  practice  to  move  or  lift  about  the  patient  in  these  grave 
conditions,  the  movability  of  the  dullness  due  to  the  effusion  can 
not  be  made  out.  Tchudnowsky  ("Berlin,  klin.  Wochenschr.," 
i860,  No.  20  u.  21)  asserted  that  an  amphoric  respiratory  murmur 
could  be  heard  over  the  abdomen,  after  perforations,  which  was 
isochronic  with  the  respiratory  movements  and  caused  by  the 
passage  of  air  in  and  out  through  the  perforation.  It  is  obvious 
that  there  must  be  many  conditions  of  pneumatics  and  acoustics 
that   influence    this    phenomenon.     Although    I    auscultated    two 
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abdomens  after  gunshot  wounds  that  had  caused  large  holes  in  the 
bowel,  I  could  not  detect  it,  and  do  not  consider  it  an  available 
sign. 

Even  the  disappearance  of  hepatic  dullness  is  a  misleading  sign, 
for  it  may  be  produced  by  excessive  meteorism  without  perforation  ; 
in  this  condition  the  liver  is  tilted  up  and  over  by  pressure  from 
below,  and  only  its  sharp  edge  left  pointing  toward  the  abdominal 
wall ;  percussion  can  reveal  no  liver  dullness,  so  that  the  pulmonary 
resonance  passed  directly  into  the  tympanitic  resonance  of  the 
abdomen  on  the  right  side. 

Intestinal  perforation  need  not  always  be  associated  with 
meteorism ;  there  are  cases  on  record  in  which,  after  very  large 
openings  into  the  bowel,  the  abdomen  was  concavely  retracted  and 
hard  as  a  board.  This  has  been  explained  by  assuming  that  the 
entrance  of  intestinal  contents  into  the  peritoneal  cavity  may  act  as 
a  powerful  stimulant  to  contraction  of  the  abdominal  muscles. 
This  concave  abdomen  has  been  described  after  perforating  typhoid, 
duodenal,  and  gastric  ulcers ;  sometimes  it  exists  only  at  the 
beginning,  and  later  gives  way  to  tympanites. 

When  the  intestines  are  perforated  by  the  burrowing  of  an 
extra-intestinal  accumulation  of  pus  (penetration  of  peri-appendicial 
abscess),  the  initial  pain  is  wanting,  and  there  are  no  signs  of 
accumulation  of  gas,  or  formation  of  circumscribed  gas  bag  in  the 
highest  portion  of  the  peritoneum.  The  presence  of  pus  in  the 
evacuations  is  regarded  as  a  reliable  sign  of  this  kind  of  perforation.. 
The  general  condition  is  not  seriously  affected,  and  even  a  marked 
improvement  may  become  evident  after  this  escape  of  pus  into  the 
bowel.  The  general  peritoneum  is  fortunately  walled  off  from  the 
abscesses  which  owe  their  origin  to  appendicitis,  and  if  perforation 
into  another  portion  of  the  bowel  occurs,  pain  is  slight  and 
meteorism  absent,  because  no  gas  can  enter  the  peritoneum. 

Nothnagel  (/.  c,  p.  441)  calls  attention  to  a  sweetish  aromatic 
odor,  similar  to  a  fruity  odor,  which  is  said  to  be  peculiar,  and 
not  only  perceived  in  the  breath  of  the  patient,  but  also  in  his 
immediate  vicinity.  He  asserts  that  it  was  observed  at  his  clinic 
not  only  in  perforation,  but  also  in  other  forms  of  purulent 
peritonitis,  and  suggests  that  it  may  be  a  phenomenon  indirectly 
available  for  the  diagnosis  of  purulent  peritonitis.      Its  origin  is  not 
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known.  It  occurred,  however,  when  there  was  very  little  acetone 
in  the  urine.  No  mention  is  made  whether  the  Gerhardt  ferric 
chlorid  reaction  was  undertaken  in  these  cases.  A  solution  of 
liquor  ferri  sesquichlorati,  so  dilute  as  to  have  the  color  of  Rhine 
wine,  is  used.  Gerhardt  found  that  many  urines  which  contain 
sugar  gave  a  deep  Burgundy  red  color  when  this  solution  was 
added  in  excess.  The  urine  at  the  same  time  disseminates  a  pecu- 
liar aromatic  odor,  reminding  one  of  the  odor  of  fruit  or  chloroform. 
The  same  odor  is  perceived  in  the  expired  air  of  the  patient. 
Such  patients,  in  Gerhardt' s  opinion,  are  threatened  with  diabetic 
intoxication  or  coma.  It  is  possible  that  during  the  traumas 
accompanying  intestinal  ruptures  and  perforations,  the  pancreas 
may  be  injured  so  as  to  produce  a  form  of  diabetes.  I  sug- 
gest this  simply  in  order  to  call  attention  to  the  problematical 
nature  of  the  aromatic  substances  that  may  produce  the  sweetish 
odor  of  the  breath  to  which  Nothnagel  calls  attention.  In  all  such 
cases  of  perforation  the  urine  should  be  carefully  tested  for  sugar, 
and  the  Gerhardt  reaction  carried  out. 

Death  may  occur  during  collapse  before  peritonitis  can  be 
recognized,  or  during  the  peritonitis  under  gradually  developing 
marasmus.  In  rare  instances  previous  peritonitis  may  produce 
adhesions  of  such  a  character  as  to  completely  Avail  off  a  develop- 
ing abscess.  Should  this  pus  accumulation  subsequently  perforate 
into  the  bowel  or  other  hollow  abdominal  or  pelvic  organ,  a  general 
peritonitis  is  prevented  by  the  wall  of  adhesions  previously  formed. 

Treatment. — The  only  hope  of  preserving  life  lies  in  prompt 
and  skilful  surgical  treatment — laparotomy,  searching  out  the  open- 
ing or  openings,  closure  of  same,  disinfection  of  the  peritoneum. 
The  medical  treatment  is  purely  symptomatic  and  consists  of 
absolute  rest,  abstinence  from  food,  hypodermic  injections  of 
strychnin,  digitalin,  nitroglycerin,  as  the  indications  demand.  If 
pain  is  great,  morphin  should  not  be  withheld,  and  ^  grain  given 
hypodermically. 

Modern  surgical  technics,  especially  in  military  surgery,  can 
point  to  a  large  number  of  recoveries  after  very  grave  intestinal 
tears  and  perforations.  But  also  the  records  of  private  hospitals 
are  illustrative  of  the  possibilities  of  prompt  surgical  intervention. 
The  records  of  the  Hospital  of  the  University  of  Maryland  contain 
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accounts  of  recoveries  after  the  intestine  had  been  perforated  in  several 
places  seriously  ;  in  one  month  (1898)  there  were  three  successful 
laparotomies  by  Professor  Randolph  Winslow,  who  has  also  called 
my  attention  to  the  fact  that  any  penetrating  wound  of  the  thorax 
at  or  below  the  fifth  rib  must  be  considered  as  a  possible  gunshot 
wound  of  the  abdomen  ;  this  is  a  diagnostic  hint  worth  remembering. 
Professor  Randolph  Winslow  has  operated  10  cases  of  perfora- 
tion and  rupture  of  the  intestines  at  the  Hospital  of  the  University 
of  Maryland,  with  the  following  results  : 

Case  I. — Four  perforations  of  the  small  intestine,  from  a  pistol-shot ; 
laparotomy  ;   recovery. 

Case  II. — Six  perforations  of  small  intestine  and  three  of  the  mesen- 
tery ;  laparotomy  ;   death. 

Case  III. — Gunshot  wound  of  small  intestine,  seven  perforations: 
laparotomy  ;   death. 

Case  IV. — Gunshot  wound  of  the  liver,  small  intestine,  and  meso- 
colon, five  perforations  ;   laparotomy  :   recovery. 

Case  V. — Gunshot  wound  of  small  intestine,  six  perforations ;  lapa- 
rotomy ;   recovery. 

Case  VI. — Pistol  wound  of  the  first  portion  of  the  duodenum  :  lapa- 
rotomy ;  large  ragged  perforation  in  the  ascending  duodenum,  an  inch  in 
length  ;  recovery. 

Case  VII. — Gunshot  wound  of  small  intestine  ;  laparotomy;  five  per- 
forations in  small  intestine  and  three  in  mesentery  ;   death. 

Case  VIII. — Pistol  wound  of  ileum  ;  laparotomy  ;  perforation  an  inch 
in  length ;  recover}-. 

Case  IX. — Stab  wound  of  colon  :  laparotomy;  three  perforations  and 
partial  cut  in  another  place  ;   recover}-. 

Case  X. — Gunshot  wound  of  small  intestine,  rectum,  and  bladder ; 
laparotomy  :  perforation  of  small  intestine  in  four  places ;  also  perfora- 
tion of  rectum  and  bladder  ;  death  third  day  from  pneumonia,  perfora- 
tions being  healed  and  peritonitis  not  present. 

Considering  the  severity  of  the  injuries,  some  of  which  I  saw 
personally,  the  percentage  of  recoveries  (60  per  cent.)  is  a  large 
one. 

For  surgical  treatment  of  perforated  typhoid  ulcers,  see  J.  M.  T. 
Finney,  "Johns  Hopkins  Hospital  Reports,"  January,  1901. 

Suppurative  inflammations  issuing  from  the  female  genital  tract 

are  frequent  causes  of  perforation  into  the  intestines,  or  necessitate 

resection  of  portions  of  the  intestine  in  the  efforts  to  remove  the 

original  focus  of  the  disease.     Such  cases  fall  into  the  sphere  of  the 
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gynecologist.  Dr.  Thomas  A.  Ashby,  of  the  University  of  Mary- 
land, has  described  five  cases  of  this  type,  all  necessitating  resection 
of  the  intestine,  four  of  which  recovered  ("Jour.  Amer.  Med. 
Assoc,"  November,  1899). 


CHAPTER  V. 
ENTERORRHAGIA. 

Synonym. — Intestinal  Hemorrhages. 

The  escape  of  blood  from  the  intestinal  vessels  has  been  described 
under  the  various  diseased  conditions  in  which  it  occurs — viz.,  intes- 
tinal ulcers,  dysentery,  neoplasms,  invaginations,  perforations,  rup- 
ture, etc.    Here  we  aim  at  a  collective  consideration  of  the  symptoms. 

Symptomatology. 

The  only  symptom  of  intestinal  hemorrhage  is  the  presence  of 
blood  in  the  stools,  and  this  symptom  is  often  absent  when  the 
hemorrhage  occurs  in  a  person  who  has  already  been  greatly  weak- 
ened by  previous  illness  ;  in  such  cases  the  blood  remains  in  the 
intestines.  Nothing,  therefore,  is  more  variable,  more  changeable, 
than  the  symptomatic  appearance  of  intestinal  hemorrhages  ;  in  its 
divers  aspects  this  appearance  is  connected  with  the  symptoma- 
tology of  the  causes  which  have  been  enumerated  in  other  chapters 
above  mentioned. 

When  the  blood  is  not  evacuated  in  the  stools  the  intestinal  hem- 
orrhage has  no  other  symptoms  except  those  which  characterize 
all  internal  hemorrhages.  The  patient  suddenly  grows  pale,  his  face 
has  a  deathly  look,  his  sight  is  clouded,  veiled,  and  obscured,  the 
skin  becomes  cold ;  the  pulse  is  retarded  and  can  hardly  be  detected. 
Afterward  he  experiences  buzzing  in  the  ears,  nausea,  vomiting,  ver- 
tigo, fainting  spells,  all  of  which  are  symptoms  which  accompany  great 
losses  of  blood.  In  such  a  case  the  real  seat  of  the  hemorrhage 
can  be  ascertained  only  by  the  detailed  examinations  of  other  mor- 
bid symptoms. 

When  blood  is  evacuated  it  presents  itself  under  different  aspects. 

When  the  loss  of  blood  is  very  great,  the  blood  comes  forth 
bright  red,  in  the  form  of  clots  mixed  with  some  liquid  blood  ;  in  a 
short  period  of  time  the  patient  is,  as  it  were,  bathed  in  his  own 
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evacuation.  These  great  hemorrhages  are  observed  more  especially 
in  those  cases  where  an  ulceration,  no  matter  what  kind  it  may  be, 
opens  a  blood-vessel  of  a  rather  considerable  caliber. 

When  the  flow  of  blood  is  less  abundant,  the  blood  is  not  imme- 
diately evacuated,  but  remains  for  a  longer  or  shorter  period  of  time 
in  the  intestines,  and  there  undergoes  the  digestive  action  of  the  in- 
testinal secretions  and  becomes  black-colored.  This  is  often  referred 
to  as  melena. 

When  the  blood  is  poured  forth  in  very  small  quantities,  it  is 
mingled  with'  fecal  matter,  to  which  it  gives  a  dark  color,  and  the 
appearance  of  tar. 

In  the  microscopic  examination  of  the  blood-containing  stools,  one 
finds  the  red  globules,  some  of  them  modified,  some  swollen,  partly 
discolored,  and  in  course  of  destruction,  or  already  completely 
destroyed.  The  blood-corpuscles  after  a  few  days  are  transformed 
into  masses  of  hemoglobin  more  or  less  voluminous. 

The  microscopic  examination  of  the  fecal  matter  furnishes  indi- 
cations from  which  one  may  foretell  a  subsequent  intestinal  hemor- 
rhage. In  the  typhoid  affections  Nothnagel  found  that  the  micro- 
scope showed  small  particles  of  blood  in  the  fecal  matter  from 
twelve  to  thirty-six  hours  before  a  considerable  intestinal  hemor- 
rhage. The  probability  of  a  venous  intestinal  hemorrhage  is  still 
greater  when  one  can  perceive  bloody  streaks  in  the  evacuations  with 
the  naked  eye. 

The  physical  examination  of  the  abdomen  ought  to  be  made  with 
the  greatest  precaution,  because  any  excessive  pressure  upon  the 
abdominal  wall,  and  also  any  imprudent  movement,  may  cause  a 
hemorrhage  or  the  recurrence  of  one.  In  my  own  practice  I  have 
observed  a  fatal  hemorrhage  from  the  performance  of  abdominal 
massage,  undertaken  by  a  bold  masseuse,  without  my  permission,  on 
a  case  of  dysentery. 

It  is  asserted  by  Courtois-Sufrit  that  one  may  detect  a  muffled 
sound  in  the  abdomen  when  the  hemorrhage  remains  internal.  This 
is  observed,  however,  only  when  the  blood  accumulation  in  the  in- 
testines has  taken  on  considerable  proportions.  I  have  never  been 
able  to  confirm  this  observation. 

Occasionally  after  a  hemorrhage,  edema  and  even  a  slight  tran- 
sient albuminuria  are  observed.     These  phenomena  should  be  attrib- 
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uted  to  the  serious  anemic  condition  which  is  the  result  of  the  hem- 
orrhage. 

In  newborn  children  the  intestinal  hemorrhage  is  of  a  special 
character,  and  deserves  particular  mention.  (See  Hemmeter,  "  Dis- 
eases of  the  Stomach,"  on  Helena  Neonatorum,  second  edition, 
p.  685.)  Since  very  often  it  can  not  be  attributed  to  any  one  unmis- 
takable cause,  it  is  less  well  known  in  its  objective  characteris- 
tics. Very  often  it  is  preceded  by  various  precursors — paleness 
of  the  skin,  fall  in  the  temperature,  retardation  of  the  pulse,  depres- 
sion of  the  fontanels,  and  an  increasing  apathy— indications  of  in- 
ternal hemorrhages.  Afterward  the  bloody  evacuation  appears, 
which  sometimes  is  preceded  by  blood-vomiting.  The  blood  is  of 
varying  coloration,  sometimes  dark,  sometimes  light,  and  occasion- 
ally pouring  forth  so  abundantly  as  to  stain  the  swaddling  clothes. 
Frequently  it  consists  of  a  single  bloody  evacuation,  or  this  may  be 
followed  by  discharge  of  a  fluid  which  contains  but  little  blood.  In 
other  cases,  however,  the  hemorrhages  are  repeated  and  even  last 
several  days.  From  this  a  state  of  increasing  blood-impover- 
ishment results,  which  carries  off  the  infants.  In  all  cases  melena 
neonatorum  is  a  very  grave  symptom. 

In  the  other  intestinal  hemorrhages  the  secondary  symptoms  are 
variable,  and  must  be  described  with  their  causes. 

Pathologic  Anatomy. 

This  may  be  reduced  to  a  statement  of  the  essential  conditions. 
The  contents  of  the  intestine  contain  blood  ;  occasionally  one  finds 
it  in  the  form  of  red,  black,  and  spongy  clots,  which  mold  themselves 
to  the  shape  of  the  intestinal  canal  until  they  even  assume  its  form 
(blood-clot  cylinders)  ;  sometimes  also  they  are  soft  masses  veiy 
similar  to  tar  and  having  an  offensive  smell.  The  wall  of  the  diges- 
tive tube  has  a  varying  appearance  ;  it  may  be  pale,  anemic,  or  it  may 
also  in  places  show  bloody  extravasations  and  ulcerations.  If  these 
latter  are  the  cause  of  the  hemorrhage,  thrombosis  of  the  blood- ves- 
sels may  be  found,  or  one  may  discover,  rising  from  the  bottom  of 
the  ulcer,  a  watery  or  colored  liquid  which  takes  its  origin  from  the 
mesenteric  artery.  The  other  organs  are  frequently  very  much  dis- 
colored. If  considerable  hemorrhages  have  occurred  several  times, 
one  may  often  detect  fatty  degeneration  of  the  heart,  the  liver,  the 
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kidneys,  the  pancreas,  and  the  glandular  cells  of  the  intestines  and 
of  the  stomach. 

The  remaining  pathological  features  have  been  detailed  under  the 
consideration  of  various  intestinal  diseases  in  the  course  of  which 
enterorrhagia  may  occur. 

Diagnosis. 

First,  Differential  Diagnosis. — When  blood  is  not  evacuated 
with  the  stools  one  can  not  do  more  than  suspect  an  intestinal 
hemorrhage.  If  blood  is  evacuated,  however,  its  various  appear- 
ances may  cause  one  to  believe  that  a  hemorrhage  is  present. 

In  very  severe  constipation  it  may  happen  that  the  fecal  matter 
has  a  brownish-black  appearance,  which  should  suggest  the  presence 
of  blood.  The  doubt  ought  to  yield  on  microscopic  and  chemic 
examination.  A  large  quantity  of  bile  may  give  the  evacuations  a 
brownish-black  appearance,  as  if  they  contained  blood.  The  stools 
may  also  have  a  dark  color  because  the  patient  has  used  prepara- 
tions containing  iron  or  bismuth. 

The  same  is  true  if  one  finds  in  the  evacuations  red  fruits  or  cer- 
tain berries  which  have  not  been  digested.  The  Boas  stool  sieve  is 
an  excellent  means  for  dissipating  all  these  doubts,  it  being  suffi- 
cient to  wash  the  evacuation  with  water.  If  the  blood  is  really 
present,  the  water  takes  on  a  bloody  tint.  The  blood-corpuscles 
may  be  detected  by  the  microscopic  examination  before  placing  the 
stool  in  the  sieve. 

Second,  Diagnosis  of  the  Location  of  the  Hemorrhage. — 
The  color  of  the  blood  is  frequently  a  very  valuable  source  of  indi- 
cation for  the  seat  of  the  hemorrhage.  Unless  the  hemorrhage  was 
very  violent,  the  blood  is  rarely  bright  red  after  it  has  had  to  pass 
through  a  certain  length  of  the  intestine.  The  case  is  entirely  dif- 
ferent, however,  when  the  lesion  is  situated  in  the  lower  portion  of 
the  intestines,  in  the  colon  or  in  the  sigmoid  flexure,  or  in  the  rec- 
tum. In  such  cases  inspection  by  proctoscope  will  reveal  the  loca- 
tion of  the  source  of  the  hemorrhage.  (See  chapter  on  Diseases 
of  the  Rectum.)  According  to  the  pathological  conditions  which 
one  finds,  one  can  often  ascertain  the  location  of  the  hemorrhage. 
After  severe  burns  one  naturally  thinks  of  the  duodenum  ;  if  the 
patient  is  a  sufferer  from  dysentery,  the  first  thought  is  of  the  large 
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intestine.  Finally,  blood  may  pass  out  from  the  anus  and  yet  not 
take  its  origin  from  the  intestines.  In  such  cases  the  hemorrhages 
may  come  from  the  nose,  the  pharynx,  lungs,  esophagus,  or  the 
stomach.  Epistaxis  and  operations  for  hare-lip  may  produce  pseudo- 
hemorrhagic  evacuations  in  infants. 

Third,  Etiological  Diagnosis. — Etiology,  Pathology,  Sympto- 
matic Value. — As  a  rule,  the  intestinal  hemorrhages  are  observed 
more  frequently  in  men  than  in  women.  They  occur  very  rarely  in 
infancy,  and  when  they  do  appear  in  new-born  children  they  consti- 
tute a  class  of  diseases  by  themselves.  In  such  cases  we  have  to 
do  with  a  septic  infection,  or  the  so-called  melena  of  the  new-born. 

From  a  standpoint  of  the  origin  of  the  blood  we  may  separate 
intestinal  hemorrhages  into  three  classes — arterial,  venous,  and 
capillar}-.  Hemorrhages  which  are  simply  capillar}-  may  frequently 
be  very  abundant,  and  may  show  themselves  under  circumstances 
where,  on  account  of  the  presence  of  intestinal  ulcers  of  large  size, 
one  might  be  led  to  assume  a  hemorrhage  of  larger  blood-vessels. 

Kennedy  maintains  that  intestinal  hemorrhages  are  due  more 
frequently  to  an  excessive  hyperemia  of  the  mucosa  than  to  the 
opening  of  the  larger  blood-vessels  into  the  ulcers.  In  my  experi- 
ence venous  hyperemia  is  not  a  frequent  cause  of  ulcer. 

Intestinal  hemorrhages  may  be  due  to  quite  a  number  of  causes. 

Anomalies  of  the  Intestinal  Contents. — It  is  not  at  all  rare 
that  a  persistent  constipation  causes  an  intestinal  hemorrhage  when 
the  masses  of  the  fecal  matter,  if  excessively  voluminous  and  hard- 
ened, mechanically  irritate  and  wound  the  intestinal  mucosa.  The 
hemorrhage  which  is  thus  produced  is  not  very  considerable  ;  it  usu- 
ally starts  from  the  large  intestine,  in  the  shape  of  points  and  streaks 
of  blood,  which  cover  the  surfaces  of  the  condensed  fecal  matter. 

Foreign  bodies  which  have  been  swallowed  may  also  produce 
the  same  result  Henoch  relates  a  case  where  a  man  had  an  intes- 
tinal hemorrhage  ever}-  time  he  ate  thrushes.  The  reason  was  that 
he  swallowed  the  bones  too,  and  these,  not  being  dissolved  in  the 
intestines,  wounded  the  mucosa. 

Intestinal  hemorrhages  may  also  be  produced  by  poisonings.  We 
must  add  here  that  the  excessive  use  of  purgatives  may  be  com- 
pared to  a  poisoning. 

Intestinal  hemorrhage  may  also  be  produced  by  parasites.  Among 
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these,  the  most  important  is  the  duodenal  anchylostomum.  This  para- 
site fixes  itself  firmly  on  the  intestinal  mucosa,  perforates  it,  and  oc- 
casionally penetrates  into  blood-vessels.  The  anemia  thus  caused  may 
be  diagnosed  by  the  minute  study  of  the  conditions  under  which  it 
is  produced.  (See  chapter  on  Intestinal  Parasites.)  It  will  be  easy 
to  recognize  its  cause  by  the  serious  state  of  anemia  which  charac- 
terizes it,  an  anemia  which  resembles  the  pernicious  progressive 
anemia,  and  which  exists  in  the  endemic  state.  If  any  doubt  still 
exists,  it  will  be  necessary  to  look  for  the  anchylostomum  eggs  in  the 
fecal  matter  (use  stool-sieve). 

Local  Affections  of  the  Abdominal  Wall. — The  intestinal 
hemorrhages  which  may  be  due  to  traumas  have  been  considered 
in  a  separate  chapter.  In  such  cases  it  is  not  difficult  to  determine 
the  origin  ;  it  is,  so  to  speak,  before  our  very  eyes.  Enoch  and 
Wilms  thus  observed  a  transient  intestinal  hemorrhage  appearing 
after  a  herniotomy.  This  probably  was  due  to  the  attempts  at  re- 
duction of  the  intestinal  loops.  The  introduction  of  foreign  bodies 
into  the  rectum  may  also  produce  the  same  effect.  Of  all  the  causes 
of  intestinal  hemorrhage,  ulcerations  of  the  walls  of  the  intestine 
are  most  important.  The  diagnosis  of  these  conditions  is  given  in 
a  separate  chapter. 

In  hemorrhages  occurring  in  the  course  of  ulcers,  of  ulcerated 
tumors,  and  of  foreign  bodies,  we  have  to  deal  with  a  direct  rupture 
of  the  blood-vessels,  whether  they  be  arterial  or  venous. 

Typhoid  Fever. — In  the  epidemics  of  typhoid  fever  the  fre- 
quency of  intestinal  hemorrhage  is  variable  ;  the  average  figure  given 
most  frequently  is  5  per  cent.  This  percentage  of  frequency  is 
that  which  my  records  of  cases  at  the  University  of  Maryland  Hos- 
pital show  for  typhoid  fever.  It  is  extremely  rare  in  children. 
The  hemorrhage  is  produced  at  two  distinctly  separate  periods  of 
the  disease.  Either  it  appears  at  the  beginning  of  the  disease,  and, 
in  such  a  case,  is  usually  of  very  little  importance,  or  it  appears  in 
the  course  of  the  second  or  third  week.  In  the  latter  case  it  is  at 
the  same  time  more  violent  and  has  a  considerably  greater  symp- 
tomatic value.  It  is  almost  always  accompanied  by  general  and 
grave  phenomena ;  as  the  fever  continues  in  its  course,  the  hemorrhage 
is  signaled  by  a  sudden  and  distinct  lowering  of  the  temperature  ;  the 
thermometer  falls  two  or  three  degrees.      Occasionallv  one  observes 
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together  with  the  hemorrhage  either  a  very  pronounced  coldness  in 
the  limbs  or  a  surprising  diminution  in  the  severity  of  the  cerebral 
svmptoms  and  the  delirium.  This,  however,  is  only  a  momentary 
calm,  since  the  symptoms  of  the  typhoid  fever  soon  reappear.  The 
danger  of  perforation  after  severe  intestinal  hemorrhages  is  " 
great.  This  intestinal  hemorrhage  is  always  a  very  grave  occur- 
rence, in  spite  of  the  opinion,  which  is  supported  by  Trousseau,  that 
it  need  not  be  considered  an  unfavorable  symptom.  The  opinion 
as  to  its  gravity  must  be  determined  more  especially  by  the  period 
in  which  it  appears,  whether  its  appearance  is  early  in  the  course 
of  the  fever,  or  late. 

Tuberculous  Enteritis. — In  this  disease  the  intestinal  hem- 
orrhage is  not  a  frequent  accident  The  evacuations  may  contain 
blood  without  our  being  able  to  attribute  to  this  phenomenon  the 
name  of  intestinal  hemorrhage.  There  are,  nevertheless,  cases 
where  abundant  intestinal  hemorrhage  with  immediate  grave  symp- 
toms exists.  Trousseau  and  Courtois-Suffit  assert  that  these  com- 
plications are  observed  more  especially  in  the  course  of  acute 
tuberculosis.  They  are  observed  also  quite  frequently  in  chronic 
tuberculosis.  Etiologically  they  are  recognized  by  the  symptomatic 
retinue  w"hich  they  complicate — namely,  long-continued  diarrhea, 
emaciation,  and  chronic  tuberculous  cachexia,  with  its  pulmonary 
manifestations  clearly  in  evidence. 

Dysentery. — Hemorrhages  as  they  occur  in  dysentery  have 
been  described  in  a  separate  chapter.  The  special  character  of  the 
evacuations  in  dysentery  enables  us  to  recognize  them  immediately. 
In  this  disease,  when  the  intestinal  ulcerations  have  become  estab- 
lished, the  evacuations  become  bloody  ;  besides  mucous  matter  they 
contain  pure  blood,  also  membranes  and  necrotic  tissue.  The 
patients  suffer  from  tenesmus,  gripings,  and  ma}-  have  fifty  stools 
in  twenty-four  hours. 

Simple  (Peptic)  Duodenal  Ulcer. — This  form  of  peptic  ulcer 
has  been  considered  in  all  its  clinical  and  pathological  details  in  a 
separate  chapter.  Most  frequently  the  loss  of  blood  is  sudden  and 
very  abundant ;  it  manifests  itself,  on  its  first  appearance,  a  short 
time  after  meals.  The  patient  is  afflicted  with  great  discomfort, 
suffering  from  more  or  less  violent  colic,  and  occasionally  present- 
ing the  symptoms  of  dystrypsia.    The  blood  may  be  vomited  or  may 
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not  show  itself  except  in  the  evacuations  ;  in  the  latter  case  it  may- 
appear  suddenly,  because  the  duodenal  ulcer  hemorrhages  are  often 
profuse.  The  patient  then  evacuates  a  quantity  of  black  fecal  mat- 
ter, often  quite  large,  and  at  the  same  time  shows  the  symptoms  of 
an  internal  intestinal  hemorrhage — namely,  paleness  and  discolora- 
tion of  the  integuments.  This  special  behavior  of  the  disease, 
joined  to  the  classic  symptoms  of  duodenal  ulcer,  symptoms  which 
are  already  manifest  or  which  will  commence  after  the  intestinal 
hemorrhage,  will  render  the  diagnosis  easy  and  certain.  (See  Ulcer 
of  the  Stomach,  "Diseases  of  the  Stomach,"  second  edition,  p.  486, 
and  Ulcer  of  the  Duodenum  of  a  separate  chapter,  p.  594,  vol.  1, 
"  Diseases  of  the  Intestines.") 

Cancer  and  Sarcoma  of  the  Intestine. — In  this  disease  melena 
is  a  frequent  symptom.  If  the  neoplasm  is  situated  in  the  lower 
section  of  the  intestine  and  if  the  hemorrhage  is  abundant,  the  blood 
usually  retains  its  bright  red  color.  Besides,  it  always  accompanies 
a  series  of  symptoms  which  indicate  its  origin  and  nature — namely, 
pains  in  the  abdomen,  signs  of  stenosis,  and  palpable  tumor. 

Hemorrhoids. — Hemorrhoids  occur  very  frequently,  but  may 
easily  be  recognized  as  to  their  origin.  The  character  of  the  hemor- 
rhoidal flow,  the  visual  examination  of  the  varicose  projection,  do 
not  permit  one  to  make  an  error.  In  the  great  majority  of  cases 
the  losses  of  blood  are  not  very  abundant,  and  permit  of  a  favorable 
prognosis.  We  must  not,  however,  forget  that  occasionally  they 
are  very  severe,  and  a  state  of  anemia  which  may  become  alarming 
may  be  one  of  the  consequences. 

Polypus  of  the  Rectum. — The  evacuations  often  have  the  ap- 
pearance of  slimy,  mucous  stools,  tinged  with  blood,  and  resembling 
currant  jelly.  Occasionally,  also,  one  observes  hemorrhages  of  the 
rectum  which  are  so  abundant  that  they  cause  great  anemia  in 
the  patient.  No  other  cause  can  occasion  such  abundant  hemor- 
rhages in  children,  and  consequently  its  symptomatic  value  is  con- 
siderable. When  the  polypus  protrudes  from  the  anus  the  diagnosis 
is  certain.  Rectal  inspection  by  proctoscope  should  never  be 
omitted.     (See  chapter  on  Diseases  of  the  Rectum.) 

Frequently  the  intestinal  hemorrhages  are  the  consequence  of 
an  inflammation  (congestion)  of  the  mucosa.  In  general  the  hem- 
orrhages due  to  this  cause  have  very  little  importance.     According 
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to  Leube,  they  are  frequently  observed  in  the  enteritis  which  is 
common  among  the  aged.  They  are  comparatively  frequent  in 
the  inflammations  of  the  mucosa  which  are  the  results  of  burns  of 
the  skin.  Beyer  describes  one  case  where  an  intestinal  hemor- 
rhage occurred  at  the  time  when  the  patient  had  erysipelas  in  his 
face.  It  is  a  well-known  fact  that  cutaneous  burns  and  erysipelas 
may  both  cause  ulcerations  of  the  intestines  in  an  analogous  man- 
ner. The  enterorrhagia  which  has  been  observed  in  amyloidosis  is 
described  in  a  separate  chapter. 

Intestinal  Hemorrhage  in  Consequence  of  Congestion  of 
the  Portal  Vein  System — Hepatic  Cirrhosis. — According  to 
Grainger-Stewart,  amyloid  degeneration  of  the  intestinal  blood- 
vessels often  produces  intestinal  hemorrhages.  They  may  also  be 
observed  in  connection  with  the  emboli  of  the  superior  and  also 
of  the  inferior  mesenteric  artery,  in  the  obstructions  of  the  main 
branch  of  the  portal  vein,  chronic  affections  of  the  liver,  hepatic 
cirrhosis,  and  cancers.  In  the  last-mentioned  cases  the  hemor- 
rhages constitute  a  serious  complication,  which  may  become  a  rapid 
cause  of  death.  They  frequently  precede  ascites  ;  that  is  to  say, 
they  are  observed  at  a  period  when  it  is  difficult  to  form  a  diagnosis 
of  hepatic  cirrhosis.  These  facts  may  be  explained  by  the  hypo- 
thesis that  a  congestion  in  the  system  of  the  portal  vein  is  present. 
The  vasomotor  system  of  the  abdomen  has  a  special  function,  or 
at  any  rate  an  influence  by  virtue  of  which,  through  the  agency  of 
a  complex  mechanism  of  innervation,  a  congestion  of  quite  a  differ- 
ent intensity  from  that  which  appears  in  other  vascular  districts  is 
occasionally  observed.  In  the  healthy  subject  this  congestion  will 
not  give  occasion  for  a  hemorrhage,  because  the  liver  has  the 
power  of  distending  and  taking  up  considerable  quantities  of  blood, 
which  can  very  easily  be  passed  from  the  system  of  the  portal  vein 
to  the  intestinal  venous  system,  and  vice  versa.  If,  however,  the 
liver  is  cirrhosed,  it  loses  its  elasticity  and  contracts  the  path  of  the 
flow  into  the  vena  cava.  If  we  therefore  suppose  that  under  these 
conditions  a  congestion  in  the  portal  vein  system  occurs,  this  con- 
gestion may  distend  it  to  such  a  degree  that  the  vein  or  its  radicles 
may  burst — that  is  to  say,  a  hemorrhage  is  caused  (Debove  and 
Courtois-Suffit). 

The  stagnation  of  the  abdominal  veins  in  chronic  diseases  of  the 
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heart  and  lungs  is  also  capable  of  causing  intestinal  hemorrhages. 
These  are  easy  to  diagnose  if  they  appear  with  the  symptomatic 
indications  of  the  original  disease. 

Intestinal  hemorrhages  occur  very  frequently  in  the  course  of 
numerous  infectious  diseases  ;  they  may,  however,  easily  be  recog- 
nized by  means  of  the  febrile  symptoms  which  either  accompany  or 
precede  them.  The  enterorrhagias  occurring  in  dysentery,  enteric 
fever,  tuberculosis,  and  syphilis  are  directly  due  to  ulcerating  pro- 
cesses, and  have  been  described. 

Intestinal  hemorrhages  occasionally  occur  in  intermittent  fevers. 
According  to  Frerichs'  opinion,  they  are  caused  by  embolic  obstruc- 
tions of  the  branches  of  the  portal  vein.  Although  I  have  treated 
a  large  number  of  patients  suffering  from  malaria,  and  have  per- 
sonally lived  in  malarious  districts  for  half  a  year  at  a  time,  I  have 
never  observed  enterorrhagia  attributable  to  this  infection. 

In  enteric  fever  losses  of  blood  have  been  observed  on  several 
occasions  without  there  being  present  any  ulceration  of  the  mucosa. 
Murchison  has  observed  this  occurrence  six  times  in  7000  cases  of 
typhus,  and  Russell  has  seen  it  three  times  in  4000  cases. 

It  seldom  happens  that  intestinal  hemorrhages  are  encountered 
in  the  course  of  Asiatic  cholera.  When  they  do  occur,  they  almost 
invariably  are  a  very  bad  symptom  and  give  an  unfavorable  prog- 
nosis. 

Yellow  Fever. — The  intestinal  hemorrhages  which  occur  in 
yellow  fever  are  due  to  two  conditions — viz.,  one  is  a  pathological 
alteration  in  the  composition  of  the  blood,  both  of  its  solid  and 
liquid  constituents,  whereby  it  can  no  longer  clot  as  perfectly  as 
normal  blood,  and,  secondly,  by  the  development  of  intestinal 
ulcers,  as  I  have  observed  in  a  number  of  histological  studies 
undertaken  on  the  intestines  of  subjects  dead  with  yellow  fever. 
Councilman  has  described  characteristic  appearances  in  the  liver- 
cells  which  he  believes  are  distinct,  and  regions  of  necrosis  which 
are  abundant  in  bacteria  have  been  found  in  the  liver.  The 
intestinal  ulcers  in  yellow  fever  may  be  due  to  the  general  conges- 
tion and  catarrhal  swelling.  At  present  no  definite  decision  can  be 
reached  concerning  the  exact  pathogenesis  of  these  lesions.  They 
are  extremely  rare,  since  I  have  examined  a  number  of  intestines 
sent  to  me  by  Southern  colleagues  without  having  discovered  them. 
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Melena  of  the  New-born. — For  an  account  of  melena  neona- 
torum see  the  author's  work  on  "  Diseases  of  the  Stomach," 
second  edition,  page  685.  Ebstein  and  Klebs  are  of  the  opinion 
that  the  gastro-intestinal  hemorrhages  of  the  new-born  may  be  of 
infectious  origin.  The  melena  of  new-born  babes  does  not  take 
its  origin  from  a  single  anatomical  process,  and  its  causes  may  be 
widely  different.  Many  theories  have  been  advanced  and  many 
causes  assigned  as  predisposing  toward  this  disease,  but  this 
proves  that  no  one  of  these  causes  is  sufficient  in  itself.  Very 
frequently  the  children  who  are  attacked  by  this  disease  are  well 
developed,  and  born  of  healthy  parents.  The  melena  has  also 
been  attributed  to  improper  confinement,  especially,  according  to 
Eichhorst,  a  confinement  which  has  lasted  too  long  or  which  has 
been  artificially  terminated ;  also  the  premature  ligation  of  the 
umbilical  cord.  As  already  mentioned,  one  very  important  cause 
is  the  infection  of  the  new-born  children,  and  it  is  necessary,  from 
this  point  of  view,  to  emphasize  a  form  of  infectious  icterus  which 
frequently  is  accompanied  by  various  kinds  of  hemorrhages  (Win- 
kel's  disease). 

In  all  these  cases  the  prognosis  is  very  unfavorable;  the  mor- 
tality may  even  reach  as  high  as  50  per  cent.  If  the  hemorrhages 
have  continued  for  more  than  thirty-six  hours,  it  is  exceptional  that 
a  cure  can  be  effected.  In  other  respects  the  prognosis  depends 
upon  the  character  of  the  melena ;  the  puerperal  and  ulcerated 
form  of  the  disease  almost  always  ends  fatally. 

Intestinal  hemorrhages  are  encountered  also  in  those  having  a 
congenital  tendency  to  hemorrhage,  hemophilia,  hemorrhagic  diath- 
esis, in  the  disease  of  Werlhof ;  also  in  scurvy,  in  uremia,  and  in 
hemorrhagic  purpura. 

Treatment. 

When  the  hemorrhage  has  set  in. — Absolute  quiet,  in  bed.  Nour- 
ishment, iced  milk  and  cold  beverages. 

Applications  of  ice  to  the  abdominal  wall. 

Subcutaneous  injections  of  ergotin  or  ergotol,  and  especially  of 
morphin,  are  useful  in  suitable  cases.  In  cases  of  amyloidosis  or 
thrombosis  or  embolism  of  the  mesenteric  artery  or  vein,  as  well  as 
in  the  enterrorhagias  occurring  as  results  of  hepatic  cirrhosis,  ergot 
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has  proved  useless  in  my  experience.  Subcutaneous  injections  of 
normal  salt  solution  are  sometimes  necessary  to  restore  normal 
blood  pressure.  If  a  state  of  collapse  exists,  the  strength  should 
be  sustained  with  alcoholic  wines,  and,  if  need  be,  with  subcutaneous 
injections  of  ether. 

The  various  forms  of  enterorrhagia  in  which  surgical  treatment 
becomes  imperative  have  been  considered  in  separate  chapters, 
where  the  special  treatment  is  given  under  each  type. 

The  medical  treatment  of  enterorrhagia  has  also  been  given  in 
previous  chapters  where  the  varying  pathogenesis  is  narrated,  and 
also  in  the  chapter  on  Intestinal  Parasites. 


CHAPTER  VI. 
SURGICAL  TREATMENT  OF  APPENDICITIS. 

THE  CLINICAL  ASPECTS  OF  INTESTINAL  SURGERY. 

Introduction. — A  large  number  of  pathological  conditions  of 
the  intestine  call  for  surgical  interference  at  once,  inasmuch  as  med- 
icinal treatment  is  of  no  utility  whatever  in  their  management.  Such 
are,  for  instance,  the  perforating  ulcers  in  any  part  of  the  intestinal 
tract,  the  benign  and  malignant  neoplasms,  the  diverticula  of 
Meckel,  actinomycosis  of  the  intestine,  etc.  It  can  not  be  prop- 
erly considered  the  object  of  this  work  to  give  an  account  of  all 
the  possible  abnormalities  which  demand  operative  treatment,  and 
to  describe  the  technic  requisite  thereto,  and  the  various  methods 
that  are  eligible  for  the  purpose  of  accomplishing  the  objects 
in  view.  The  main  object  of  this  chapter  is  to  point  out  the  in- 
dications for  surgical  intervention,  to  emphasize  the  signs  and 
symptoms  that  should  guide  the  general  practitioner  in  the  trans- 
ference of  his  cases  from  purely  expectant  treatment  to  the  care  of 
the  surgeon.  I  shall  accordingly  consider  only  the  indications  for 
surgical  treatment  of  benign  and  malignant  neoplasms,  of  appen- 
dicitis and  perityphlitis,  and  of  the  manifold  forms  of  intestinal 
occlusion.  The  reason  being  that  in  these  conditions  there  is 
always  more  or  less  of  debatable  territory  between  the  domains  of 
internal  medicine  and  those  of  surgery,  which,  according  to  the 
prevailing  indications  in  any  particular  case,  may  at  one  time  be 
conceded  to  the  clinician,  at  another  time  to  the  surgeon.  The 
pathological  states  just  mentioned  represent  the  most  important 
territories  about  the  variable  boundary-line  ("  Grenzgebieten  ") 
between  medicine  and  surgery. 

A  number  of  surgeons  have  announced  the  view  that  there  is  no 
purely  medical,  nonoperative  treatment  for  appendicitis  (Deaver,* 
Finney,  Murphy,  Dieulafoy,  etc.,  the  latter  a  clinician).  This  con- 
ception of  the  therapeutics  of  inflammations  of  the  vermiform  appen- 

*  First  edition,  "Treatise  on  Appendicitis"  (see  p.  395  for  opinions  in  his  second 
edition). 
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dix  has,  however,  not  as  yet  found  widespread  approval,  and  indeed 
an  exact  knowledge  of  the  pathology  of  this  process  not  only  makes 
it  rational  to  expect  that  certain  forms  of  it  should  be  amenable  to 
purely  expectant  treatment,  but  in  a  number  of  types  this  line  of  con- 
duct is  the  only  one  to  be  pursued.  For  appendicitis  is  not  always 
one  and  the  same  pathologic-anatomical  condition,  but  it  is  a  name 
given  to  a  variety  of  conditions,  some  of  which  are  not  even  asso- 
ciated with  the  formation  of  ulcers,  or  even  with  the  development 
of  pus  ;  and  which  do  not  progress  beyond  a  stage  of  simple  catar- 
rhal inflammation.  From  a  critical  study  of  the  literature  of  the 
subject  and  considerable  personal  experience  I  am  of  the  opinion 
that  eight  essentially  different  types  of  disease  may  be  classified 
under  the  heading  of  appendicitis.  This  classification  is  based  partly 
upon  the  clinical  history  and  partly  upon  the  pathological  anatomy. 
It  is  not  possible  to  diagnose  at  the  bedside  all  the  classes  as  out- 
lined. I  believe  that  it  is  possible  to  distinguish  simple  catarrhal 
appendicitis,  as  long  as  it  remains  in  this  stage,  from  the  other 
forms.  The  pathologic-anatomical  element  enters  into  the  classifica- 
tion of  the  types  with  abscess  formation  and  perforation,  groups  III 
and  IV.  In  the  following  I  shall  endeavor  to  give  the  diagnostic 
factors  by  which  a  recognition  of  even  these  two  groups  is  made 
possible.  The  remaining  six  groups — appendicular  colic,  catarrhal 
appendicitis,  appendicitis  associated  with  occlusion,  peracute  appen- 
dicitis with  peritonitis  from  the  incipiency  and  gangrene  of  the  vermi- 
form process,  the  returning,  relapsing,  and  chronic  types — should, 
as  a  rule,  present  no  difficulties  of  diagnosis.  These  classes  may  be 
designated  as  follows  : 

(I)  Appendicular  colic  ;  (II)  simple  catarrhal  appendicitis  ;  (III) 
ulcerative  appendicitis  with  inflammatory  edematous  infiltration  of 
the  abdominal  musculature,  localized  peritonitis,  with  or  without  a 
pus  focus  in  the  appendix.  This  type  may  terminate  in  resolution 
and  recovery ;  there  may  be  spontaneous  resorption  of  the  small 
abscesses,  with  improvement  of  all  the  symptoms  ;  but,  on  the  other 
hand,  the  cases  may  progress  gradually  or  suddenly  into  the  next 
type.  (IV)  Appendicitis  with  undoubted  abscess  formation,  with 
presence  of  marked  leukocytosis  and  high  temperatures.  Explora- 
tory «punctu re,  as  advocated  and  practised  by  a  number  of  German 
clinicians,  always  gives  evidence  of  pus,  but,  if  carried  out  at  all,  it 


APPENDICULAR    COLIC.  385 

should  only  be  done  if  operation  is  to  immediately  follow  upon  the 
puncture.  It  is  not  recommended.  Abscess  formation  can  be  recog- 
nized without  the  puncture.  There  may  be  in  this  case  development 
of  subphrenic  abscess,  pylephlebitis,  and  liver  abscess  formation. 
(V)  Appendicitis  associated  with  intestinal  occlusion;  (VI)  peracute 
appendicitis  with  the  clinical  picture  of  grave  diffuse  peritonitis  from 
the  incipiency  and  gangrene  of  the  vermiform  process  ;  (VII) 
returning  and  relapsing  appendicitis  ;    (VIII)  chronic  appendicitis. 

NATURE,   CONCEPT,  AND  COURSE  OF  THESE  VARIOUS 

FORMS. 
I.  Appendicular  Colic. 

There  are  undoubted  cases  of  slight  pain  in  the  ileocecal  region 
with  or  without  fever,  localized  at  or  about  McBurney's  point,  which 
must  be  considered  as  resulting  from  a  disease  of  the  appendix.  The 
appendix,  in  those  cases  in  which  it  can  be  palpated  by  Edebohls' 
method  of  palpation,  is  not  found  enlarged,  or  very  slightly  so,  and 
the  attacks  are  characterized  by  alternate  improvement  and  exacer- 
bation. This  condition  has  been  interestingly  described  by  Talamon 
("  La  colique  appendiculaire  "),  who  distinguishes  it  carefully  from 
the  plastic  forms  of  appendicitis,  as  well  as  from  the  chronic  forms  and 
the  relapsing  and  returning  type.  The  anatomical  conditions  under- 
lying this  state  are  in  all  probability  either  a  catarrhal  condition  of 
the  appendix,  a  very  slight  adhesion  with  or  without  abnormal 
position,  or  a  concretion  with  or  without  a  stricture  of  the  vermiform 
process.  Appendicular  colic  may  occur  in  people  who  have  never 
had  an  attack  of  appendicitis  or  perityphlitis,  but  it  is  more  frequent 
in  individuals  who  have  had  either  one  of  these  diseases,  occurring 
especially  during  convalescence.  This  form  of  appendicular  colic 
may  be  due  to  stagnation  of  the  contents  of  the  cecum,  asso- 
ciated with  gaseous  distention,  because  such  events  are  sometimes 
observed  to  follow  obstipation  with  some  degree  of  regularity,  and 
to  subside  upon  the  administration  of  enemata  or  purges.  Meteor- 
ism,  sensitiveness  to  pressure,  and  cutaneous  hyperesthesia  over  the 
cecal  region  may  be  present.  Such  attacks  should  be  interpreted 
as  premonitions,  and  not  be  passed  over  as  a  trivial  condition,  for 
they  are  sometimes,  after  they  have  been  repeated  on  three  or  four 
occasions,  followed  by  typical  suppurative  appendicitis. 
n — 25 
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II.  Simple  or  Catarrhal  Appendicitis. 

This  is  a  condition  of  inflammation  of  the  vermiform  process  in 
which  the  pathological  histology  of  enteritis  exists  in  the  appendix. 
It  is  presumed  that  there  is,  as  a  rule,  no  ulceration  present,  though 
this  is  naturally  very  difficult  to  determine  clinically.  Leukocytosis 
is  not  present.  Whilst  appendicular  colic  requires  nothing  but 
strict  dieting,  hot  cataplasms,  and  a  few  small  doses  of  morphin 
if  the  pain  is  violent,  catarrhal  appendicitis  requires  stricter  diet- 
ing, and  absolute  rest  in  bed.  But  this  form,  like  type  I,  heals 
as  a  rule  without  leaving  any  evil  consequences.  On  the  other 
hand,  if  neglected,  it  may  develop  into  the  typical  suppurative  appen- 
dicitis. The  fever  in  both  I  and  II  rarely  requires  special  treatment, 
but  the  pain  and  the  vomiting,  if  present,  should  be  controlled. 
Mild  diarrhea  need  cause  no  anxiety,  but  when  it  becomes  severe, 
indicative  of  a  stormy  peristalsis,  opium  should  not  be  spared.  After 
the  attack  of  catarrhal  appendicitis  is  over,  semisolid  and  liquid  diet 
and  two  or  three  weeks'  rest  are  advisable.  It  need  hardly  be  em- 
phasized that  cases  of  groups  I  and  II  recover  not  by  virtue  of  any 
medicament  or  system  of  treatment,  but  by  the  "  vis  medicatrix 
naturae,"  favored  by  rest  and  diet. 

III.  Ulcerative  Appendicitis  with  Exudation. 

In  these  types  the  fever  is  moderately  high,  the  ileocecal  pains 
severe ;  vomiting  is  generally  present  ;  cloudy  and  high-colored 
urine  ;  after  a  few  diarrheic  passages  strong  distention  of  the 
abdomen  follows.  After  the  first  day  there  is  distinct  peritoneal 
irritation  and  a  palpable  resistance  in  the  ileocecal  region.  The 
skin  is  not  reddened  over  the  induration,  but  may  be  intensely  sen- 
sitive. In  some  debilitated  individuals  the  pains  may  be  sufficiently 
severe  to  bring  on  collapse.  Pressure  over  the  ileocecal  region  does 
not  relieve,  but  aggravates  the  pain.  If  the  patient  at  once  begins 
treatment,  adheres  to  a  strict  diet,  and  maintains  absolute  rest, 
the  tumor  during  the  following  days  (the  second  or  third  day) 
gradually  increases  in  size,  and  projects  above  Poupart's  ligament, 
and  almost  reaches  the  median  linea  alba,  on  a  line  a  few  centi- 
meters above  the  anterior  superior  spine  of  the  ilium.  The  greatest 
dimensions  of  this  tumor  are  reached  on  the  third  or  fourth  day. 
After  that  the  fever  diminishes,  and  the  tumor  may  actually  at  once 
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begin  to  diminish  in  size,  though  at  first  very  slowly.  Fever  may 
have  disappeared  entirely  in  a  few  days,  but  the  tumor  will  take 
much  longer  to  become  reduced  to  a  size  where  it  can  no  longer  be 
palpated.  This  fever  is  sometimes  spoken  of  as  lytic,  because  it  re- 
lates to  "  /j's/s,"  or  solution  of  the  solid  products  of  exudation. 

In  most  cases  the  fever  has  disappeared  in  from  five  to  eight 
days,  but  there  are  types  in  which,  with  the  best  of  care,  as  outlined 
above,  the  course  of  the  disease  may  extend  over  a  period  of  three 
weeks.  The  evacuations  are,  as  a  rule,  suppressed,  but  flatus  may 
pass.  I  have  found  diarrhea  present  in  exceptional  cases.  In  the 
entire  literature  on  the  subject  concerning  this  type,  diarrhea  is  given 
as  a  symptom  in  from  7  to  1  5  per  cent,  of  all  cases,  and  constipation 
was  present  in  from  63  to  82  per  cent.  The  pathological  condi- 
tions underlying  this  clinical  picture  are  a  hyperemic  swelling  and 
ulceration  of  the  appendix  with  or  without  fecal  concretions.  In 
most  of  these  cases  there  is  an  actual  pus  focus  present  in  or  about 
the  appendix.  The  various  loops  of  the  intestines  may  be  agglu- 
tinated by  fibrinous  peritonitis.  The  tumor  mass  is  also  partly 
made  up  by  stagnating  intestinal  contents,  the  indurated  omentums 
as  well  as  the  congested  visceral  and  parietal  peritoneum. 

Certain  clinicians  (Fitz,  Borchardt,  Sahli)  separate  the  tumor 
into  an  extraperitoneal  envelop  and  an  intraperitoneal  nucleus, 
which  is  generally  considered  to  be  of  a  purulent  nature.  Accord- 
ing to  Treves  (/.  c),  the  pus  may  be  absent  after  two  or  three 
weeks  of  acute  inflammation,  and  in  confirmation  of  this  assertion 
he  cites  the  case  of  a  girl  fifteen  years  old,  upon  whom  he  operated 
for  appendicitis  after  twenty-two  days  of  fever.  On  incising  the 
induration  he  found  no  pus,  and  the  patient  recovered.  The  pres- 
ence or  absence  of  pus  in  the  beginning  of  these  cases  is  very 
difficult  to  determine,  and  small  pus  foci  ma}7  escape  macroscopic 
detection  entirely  even  after  the  tumor  is  incised,  and,  on  the 
other  hand,  there  are  cases  in  which  the  operation  which  was 
undertaken  for  grave  symptoms  on  the  second  day  disclosed  an 
accumulation  of  pus. 

In  the  previously  described  types  of  appendicitis — the  appendi- 
cular colic  and  the  simple  catarrhal  type — resolution  and  restoration 
to  integrity  occur  in  the  great  majority  of  cases ;  and  even  in  this 
third  type  of  ulcerative  appendicitis  with  small  pus  foci  and  exudates 
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there  is  no  reason  why  complete  resorption  should  not  take  place, 
provided  there  is  no  perforation  of  the  vermiform  process.  Accord- 
ing to  my  experience,  there  is  no  reason  why  spontaneous  restitution 
should  not  occur  even  if  there  are  small  pus  foci  present ;  for  cases 
have  been  reported,  and  I  have  observed  them  in  my  own  practice, 
where  exploratory  puncture  gave  evidence  of  the  presence  of  pus, 
but  none  was  found  at  an  operation  undertaken  fourteen  days  after- 
ward. The  bacteria  which  are  contained  within  encapsulated 
abscesses  perish,  the  pus  becomes  sterile,  and  the  pus-corpuscles 
undergo  fatty  degeneration.  Small  pus  foci  may  be  absorbed,  and 
in  large  ones  the  pus  is  condensed,  thickened,  and  surrounded  by 
thick  fibrinous  walls.  It  is  not  probable  that  large  abscesses  heal 
spontaneously  in  this  way.  If  such  abscesses  heal  at  all  it  is 
because  they  have  evacuated  their  contents  into  one  or  another  of 
the  hollow  structures  of  the  abdomen,  through  the  appendix  itself, 
the  colon,  the  bladder,  vagina,  or  rectum.  Such  sudden  evacua- 
tions of  pus  are  marked  by  rapid  disappearance  of  the  fever,  and 
generally  by  a  rapid  improvement.  If,  however,  the  evacuated  pus 
sets  up  a  new  inflammation  elsewhere,  there  may  be  aggravation  of 
the  general  phenomena.  As  a  rule,  however,  cases  of  this  third 
group,  which  may  already  be  designated  as  cases  of  perityphlitis 
with  tumor  formation,  belong  to  the  favorable  types  and  generally 
heal  spontaneously.  Pribram  gives  an  account  of  a  hundred  cases 
of  this  type  which  entered  his  clinic,  and  among  which  there  were 
only  3  which  gave  evidence  of  abscess  formation ;  these  3  were 
operated.  Of  the  remaining  97  cases,  94  recovered  spontaneously 
and  but  3  died.  Of  these  3  fatal  abscesses,  1  was  complicated  with 
interstitial  hepatitis,  and  the  2  others  with  pulmonary  tuberculosis. 
Statistics  from  hospitals  are  not  as  valuable  for  the  deduction  of 
conclusions  regarding  the  future  history  of  this  type,  particularly 
if  we  desire  to  ascertain  whether  they  continue  free  from  relapses, 
as  are  statistics  from  private  practice.  In  a  report  of  the  German 
Surgical  Congress,  1889,  Kummel  tabulated  850  cases  of  appen- 
dicitis which  he  had  observed  during  his  hospital  service.  Of  these, 
619  recovered  without  operation.  This  proportion  of  72  per  cent, 
of  recoveries  under  purely  medical  treatment  represents  very  nearly 
the  proportions  given  by  Talamon  (/.  c),  who  asserts  that  only  25 
per  cent,   of  the  cases  of  this  type  justify  surgical   intervention. 
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In  private  practice  the  results  are  still  better,  as  these  patients  can 
afford  better  treatment,  better  diet,  longer  rest,  and  more  careful 
general  attention.  Besides,  it  is  not  a  matter  of  such  great  difficulty 
to  follow  up  their  future  history  for  the  purpose  of  tracing  out  any 
possible  relapses ;  whereas  in  hospital  practice  by  far  the  great 
majority  of  cases  are  not  seen  again. 

This  group  III  is  the  one  concerning  which  there  has  been  most 
discussion  between  clinicians  and  surgeons  as  to  the  question  con- 
cerning the  matter  of  treatment,  whether  it  should  be  surgical  or 
purely  medical.  In  the  following  I  shall  attempt  to  emphasize  the 
clinical  indications  and  signs  which  are  available  for  deciding  this 
point.  Every  case  treated  medically  and  recovered  from,  and  re- 
maining free  from  relapses  for  three  or  more  years,  must  inevitably 
strengthen  the  belief  in  the  usefulness  and  effectiveness  of  nonopera- 
tive  methods  in  these  cases  ;  and  every  case  that  rapidly  becomes 
worse  and  imperatively  demands  operation,  will  give  support  to 
the  views  of  extreme  surgical  advocates — i.  e.,  that  all  cases  should 
be  operated  upon.  It  is  to  be  regretted  that  many  important  features 
of  the  previous  history  are  not  narrated  in  the  reports.  Authors 
speak  simply  of  "appendicitis"  in  the  majority  of  cases,  without 
describing  its  special  character.  In  a  general  way  it  can  be  stated 
that  more  cases  of  this  class  III  are  treated  by  operations  in  hospi- 
tals than  in  private  practice.  Pribram  (Ebstein  u.  Schwalbe, 
"Handb.  d.  prak.  Med.,"  Bd.  11,  S.  710)  has  followed  up  the  future 
history  of  21  cases  operated  on  in  the  hospital,  of  which  8  (or  more 
than  33  per  cent.)  had  relapses.  Kleinwachter,  in  formulating  the 
statistics  in  Biermer's  clinic,  discovered  that  these  hospital  cases 
gave  a  future  history  of  relapses  in  20  per  cent,  of  the  cases. 
Pribram  states  that  in  private  practice  relapses  are  much  rarer. 
Personally  I  have  collected  32  cases  of  appendicitis,  which  occurred 
in  private  practice  between  the  years  1889  and  1891.  Of  these,  9 
recovered  after  operation,  and  23  after  purely  medical  treatment. 
Of  the  9  operated,  all  were  well  six  years  after  the  date  of  the 
operation.  Of  the  23  that  recovered  after  medical  treatment,  2  had 
relapses  within  the  first  five  years,  but  the  relapses  were  again 
recovered  from  without  operation,  and  the  patients  were  capable  of 
attending  to  their  business. 

French    Opinions. — In    France  the  discussion  on  the  proper 
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treatment  of  appendicitis  received  an  impetus  in  1898  from  the 
articles  of  Dieulafoy,  which    appeared  in  "  La  Fresse  Medicale," 

1898,  and  in  the  "Bulletin  de  l'academie  de  Medicine,"  Paris,  1899, 
vol.  xli,  in  which  this  clinician  expressed  himself  as  an  enthusiastic 
champion  of  surgical  intervention.  At  the  meeting  of  the  French 
Societe  de  Chirurgie  (see  "  Revue  de  Chir.,"  1898,  p.  769)  Poirier 
claimed  that  in  all  cases  of  appendicitis  surgical  intervention  was 
proper.  Broca  and  Potherat  agreed  with  him,  while  Tuffier  and 
Quenu  held  more  moderate  views  concerning  operation.  At  a 
meeting  of  the  Congres  Francais  de  Chirurgie,  October  16  to  21, 

1899,  the  discussion  on  appendicitis  manifested  a  change  from  the 
radical  views  of  Poirier.  Roux  was  opposed  to  immediate  opera- 
tion. Larger  insisted  that  the  great  majority  of  cases  get  well 
under  purely  medical  treatment.  At  the  Academie  de  Medicine,  in 
January,  1899,  a  curious  result  was  arrived  at,  inasmuch  as  the 
physicians,  with  Dieulafoy  at  their  head,  insisted  that  appendicitis 
ought  to  be  operated  at  the  earliest  possible  moment,  whilst  the 
surgeons,  led  by  Tilleaux,  considered  that  many  cases  justified  a 
waiting  policy,  and  medical  treatment  was  quite  sufficient,  especially 
in  first  attacks.*  From  the  French  reports  it  would  appear  that 
the  majority  of  the  prominent  surgeons  and  many  of  the  clinicians 
favor  prompt  and  invariable  operation,  and  have  little  confidence  in 
medical  treatment. 

German  Views. — The  German  surgeons  and  clinicians  are 
strikingly  at  variance  with  the  French  and  American.  In  the 
"Twentieth  Century  Practice  of  Medicine,"  vol.  ix,  Ewald  expresses 
the  opinion  that  90  or  91  per  cent,  of  all  cases  of  appendicitis, 
taken  in  the  widest  sense,  recover  without  any  operation.  He 
favors  a  treatment  by  rest,  liquid  nourishment  in  small  amounts, 
opium,  and  local  external  treatment.  Czerny  ("  Progressive  Med.," 
June,  1899,  130)  admits  that  the  first  attack  of  appendicitis  belongs 
to  the  physician.  He  recognizes  that  it  may  subside  without  com- 
plication, and  there  may  be  no  further  indication  for  surgical 
intervention.  The  cases  in  which  alarming  symptoms  due  to  per- 
foration and  abscess  formation  recur  demand  operation.      Hertzog 


*This  entire  French  discussion  in  the  various  societies  has  been  ably  abstracted  by 
Dr.  H.  H.  Young  in  the  "  Maryland  Medical  Journal,"  for  April,  1900. 
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("Zeitschr.  f.  klin.  Med.,"  Bd.  xxxvi,  1899,  S.  247)  reports  285 
cases  of  appendicitis  treated  by  medical  means  ;  of  these,  there  were 
249  cases  of  circumscribed  perityphlitis,  with  4  deaths,  a  mortality 
ot  1.6  per  cent.  ;  and  36  cases  of  diffuse  perityphlitis  with  diffuse 
peritonitis,  with  36  deaths.  The  total  mortality  in  this  series  was 
therefore  14  per  cent. 

These  views,  together  with  those  of  Kummel,  Rotter,  Sonnen- 
burg,  and  Braun,  stated  elsewhere  in  this  article,  suffice  to  evidence 
the  conservative  tendency  among  the  German  surgeons. 

English  Opinions. — The  English  surgeons  are,  as  a  rule,  be- 
lievers in  conservatism,  though  not  quite  to  the  same  degree  as  the 
Germans.  Treves,  to  whom  the  credit  of  introducing  the  operation 
for  chronic  appendicitis  in  the  interval  is  due,  later  on  wrote  the 
article  on  appendicitis  in  "  Allbutt's  System  of  Medicine,"  vol.  iv,  p. 
906,  in  which  he  states  that  there  is  absolutely  no  feature  of  the 
initial  symptoms  of  the  attack  to  enable  the  surgeon  to  foretell  the 
advent  of  suppuration — an  assertion  which,  in  my  opinion,  disregards 
the  diagnostic  value  of  the  leukocytosis,  the  characteristic  fever 
coincident  with  the  formation  of  pus  in  the  abdomen,  and  the 
development  of  fluctuating  tumor.  Yet  these  signs  may  not  be 
present  altogether  as  initial  signs,  and  then  Treves'  conclusions 
would  be  correct.  A  painstaking  study  of  the  general  condition  of 
the  patient,  of  the  pulse,  temperature,  leukocytosis,  combined  with 
repeated  and  thorough  examination  of  the  abdomen,  including 
bimanual  examination  with  one  or  two  fingers  in  the  rectum,  will,  in 
the  majority  of  cases,  inform  the  physician  whether  pus  is  develop- 
ing or  not,  and  this  is  really  the  most  important  sign.  For  the 
development  of  pus  means  that  the  surgeon  should  visit  the  patient, 
together  with  the  physician,  every  day.  Treves  favors  the  use  of 
medical  measures  first;  he  is  no  opponent  of  morphin  and  hot 
fomentations.  Even  Moullin  (London  "Lancet,"  December,  1899, 
p.  1657),  who  is  an  advocate  of  radical  and  prompt  operation,  con- 
cedes that  there  is  a  certain  proportion  of  appendicitis  patients  who 
show  improvement  before  thirty-six  hours  have  passed,  and  he  does 
not  propose  to  operate  upon  these.  He  asserts  that  relapses  occur 
in  about  60  per  cent,  of  nonoperated  cases,  which  is  surprisingly 
high  according  to  experiences   I  have  gained  at  Baltimore. 

American  Opinions. — Beck  ("  New  York  Med.  Jour.,"  1898) 
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expresses  the  opinion  that  the  safest  treatment  consists  in  the  early 
removal  of  the  appendix ;  that  patients  who  are  cured  under  medi- 
cal treatment  would  -also  have  recovered  under  operative  treatment ; 
that  the  use  of  opium  is  rational  after  the  diagnosis  is  made.  Deaver 
("Appendicitis,"  second  edition)  is  an  emphatic  advocate  of  prompt 
removal  of  the  appendix  even  in  the  absence  of  pus.  He  condemns 
the  use  of  morphia  and  opium,  and  sanctions  the  use  of  castor  oil 
or  calomel.  H.  A.  Hare  ("Jour.  Amer.  Med.  Assoc,"  vol.  xxxi, 
p.  330)  expresses  the  view  that  some  cases  are  operative  and  some 
are  amenable  to  medical  treatment.  His  article  is  of  importance 
because  it  calls  attention  to  the  great  variations  that  the  disease  may 
present,  and  because  it  defines  the  use  of  opium — namely,  for  the 
palliation  of  pain  until  the  diagnosis  is  clear,  and  not  to  relieve  pain 
entirely  or  to  produce  sleep.  Coley  ("  Progressive  Med.,"  January, 
1899)  does  not  believe  that  the  advocates  of  operating  immediately 
have  by  any  means  proved  their  case,  and  that  there  is  undoubtedly 
a  growing  tendency  among  representative  surgeons  of  the  world 
toward  conservatism  in  the  treatment  of  acute  appendicitis,  and  that 
this  is  fully  warranted  by  the  facts  at  present  at  our  command. 
Harschar  ("Jour.  Amer.  Med.  Assoc,"  1898,  vol.  xxxi)  expresses 
the  belief  that  a  considerable  number  of  cases  seen  in  the  first  attack 
are  either  aborted  by  medical  treatment  or  subside  spontaneously  at 
the  end  of  twenty-four  hours,  and  that  of  these  the  majority  have  no 
recurrence.  The  advantage  and  the  weight  of  opinion,  if  we  may 
judge  from  the  reports  during  the  past  year,  are  on  the  side  of  wait- 
ing this  short  period  (twenty-four  to  thirty-six  hours),  except  in 
fulminant  cases.  In  this  class  there  is  general  agreement  in  favor 
of  immediate  operation. 

The  tendency  toward  conservatism  among  the  American  surgeons 
was  most  noticeable  in  two  important  papers  published  by  Richard- 
son, one  in  the  "Boston  Med.  and  Surg.  Jour.,"  1898  (Richardson 
and  Brewster),  and  the  other  in  the  "Amer.  Jour,  of  the  Med.  Sci.," 
December,  1899.  Richardson  in  the  last  paper  expresses  his  views 
as  follows  :  "As  a  rule,  the  appendix  should  be  removed  if  the 
diagnosis  is  made  in  the  first  few  hours  of  the  attack.  After  the 
early  hours  (twenty-four)  the  operation  is  advisable  (1)  if  the  symp- 
toms are  severe,  and  especially  if  they  are  increasing  in  severity ; 
(2)  if  the  symptoms  recur  after  marked  improvement ;   (3)  if  the 
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symptoms,  though   moderate,  do   not   improve.       The  wisdom  of 
operation  is  questionable  (i)  in  severe  cases  in  which  an  extensive 
peritonitis  is  successfully  localized,  and  the  patient  is  improving  ; 
(2)  in  cases  which  are  at  a  critical  stage,  and  which  can  not  success- 
fully undergo  the  slightest  shock."      Then  he  asks  :    "Should  the 
appendix  be   removed  in  every  case  ?      It  should  not  be  removed 
(1)  in  localized  abscesses  with  firm  walls;   (2)  when  the   patient's 
strength  does  not  permit  long  search."      Richardson's  mortality  for 
acute    cases  which  were  operated  is   21.7  per  cent.,  while    under 
medical  treatment  this  surgeon  reports  a  mortality  of  only  16.4  per. 
cent.     W.   S.  Halsted,  in  a  private  conversation  with  the  author, 
expressed  himself  in  favor  of  tiding  over  the  acute  cases  to  a  time 
when  intervention  is  most  sure  to  be  successful.     In  brief,  he  prefers 
the    operation  in  the   interim,  whenever   possible.     W.  W.  Keen 
("Transactions  of  the  Medical  Society  of  the  State  of  New  York," 
February,  1891)  classifies  five  forms  of  appendicitis:    (1)  A  mild 
form  corresponding  to  the  simple  catarrhal  appendicitis  ;    (2)  per- 
forative appendicitis  with  peritonitis  ;   (3)  perforated  appendix  with 
abscess  formation;  (4)  chronic  appendicitis;  (5)  recurrent  appendi- 
icitis.*     This  eminent  surgeon  uses  the  following  words  with  regard 
to  the  mild  forms  :   "  That  the  mild  forms  are  frequent  is  proved  by 
the  statistics  of  Toft,  Hektoen,  and  Fitz;  so  frequent,  indeed,  that 
■  we  must  assume  that  nearly  one-third  of  all  adults  have  had  one  or 
more  attacks.     .     .     .     This  very  frequency  has  been  urged  by 
some  as  a  reason  for  frequent  operative  interference.      To  my  mind 
it  argues  precisely  the  reverse.     If  appendicitis  can  be  recovered  from 
without  abscess  and  without  operation,  it  is  to  my  mind  the  strongest 
reason  why,  on  general  principles,  we  should  deem  that  an  operation 
on  this  class  of  cases  is  by  no  means  often  to  be  done." 

In  April,  1900,  the  "Maryland  Medical  Journal"  submitted  the 
two  following  questions  to  an  equal  number  of  representative 
American  surgeons  and  clinicians  : 

"  1.  Given  a  case  of  appendicitis  :  What  are  the  absolute  indica- 
tions for  operation  ? 

"  2.  Given  another  case  of  appendicitis :  How  do  you  recognize 
the  favorable  moment  for  surgical  intervention  ?  " 


*  This  comes  very  near  the  classification  suggested  by  myself  at  the  beginning  of  this 
chapter. 
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Some  of  the  surgeons  who  answered  formulated  the  conditions 
for  operation  without  apparently  considering  that  it  would  be  of  in- 
terest to  describe  the  characteristics  of  cases  in  which  surgical 
treatment  could  be  safely  delayed.  From  some  opinions  it  is  not 
possible  to  conclude  whether  they  believe  that  appendicitis  will  get 
well,  in  certain  cases,  by  the  natural  curative  powers  of  the  organism. 
Robert  T.  Morris,  of  New  York,  Herman  Mynter,  of  Buffalo, 
Frederick  H.  Packard,  of  Philadelphia,  perhaps  J.  C.  Wilson,  of 
Philadelphia,  advocate  prompt  operation  in  all  cases  at  any  stage. 
Robt.  Abbey,  of  New  York,  would  delay  operation  until  convales- 
cence from  the  first  attack,  provided  the  patient  can  be  kept  under 
close  observation,  and  within  immediate  reach  of  surgery.  Nicholas 
Senn  and  Roswell  Park  do  not  express  themselves  concerning  the 
possibility  of  recovery  without  operation.  The  clinicians,  as  a  rule, 
are  conservative.  Answers  were  received  from  Fitz,  Alfred  Stengel, 
W.  Gilman  Thompson,  and  Fred'k  C.  Shattuck.  Fitz  states  that 
the  physician  should  give  each  patient  a  chance  to  recover  from  the 
immediate  attack  without  an  operation,  since  the  great  majority  of 
attacks  are  mild,  and  the  least  risk  from  operation  is  taken  when  the 
appendix  is  removed  while  there  are  no  symptoms  of  active  inflam- 
mation. Immediate  operation,  according  to  him,  is  called  for  when 
the  sudden  onset  of  intense  abdominal  pain  and  exquisite  tender- 
ness is  associated  in  the  course  of  a  few  hours  with  a  rapid  pulse, 
elevated  temperature,  and  retracted  abdominal  wall.  This  condition 
is  indicative  of  a  certain  degree  of  shock.  In  a  private  letter  to  the 
author  Fitz  expresses  the  opinion  that  nearly  three-fourths  of  the 
cases  can  recover  safely  under  medical  treatment.  The  immediate 
surgical  treatment  applies  to  the  remaining  fourth,  and  remote  sur- 
gical treatment  also  to  about  one-half  of  all  the  cases,  to  prevent 
the  discomforts  and  dangers  of  chronic  appendicitis.  (This  letter 
was  received  January  23,  1901.) 

For  the  rest  of  the  views  collected  in  this  symposium  the  reader 
is  referred  to  the  original  article,  "  Maryland  Med.  Jour.,"  April, 
1900. 

Rotter,  in  giving  the  proportion  of  spontaneous  cures  to  that  of 
recoveries  after  operation,  gives  the  following  figures  :  In  192 
cases  of  appendicitis  and  circumscribed  perityphlitis  he  had  82  per 
cent,  of  spontaneous  recoveries.     Thirty-two  cases  were  operated, 
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of  which  2  died,  a  mortality  of  6  per  cent.  Of  159  cases  not 
treated  by  operation,  only  3  died,  mortality  1.9  per  cent.  The  total 
mortality  was  2.6  per  cent.  Sahli's  figures  are  based  upon  4593 
cases  compiled  from  private  practice  in  Switzerland.  The  physicians 
reporting  their  cases  included  reference  concerning  returns  and  re- 
lapses in  persons  who  had  spontaneously  recovered  from  appendicitis 
and  perityphlitis.  As  a  result  of  this  collective  investigation  Sahli 
has  calculated  20.8  per  cent,  relapses.  Most  relapses  occur  within 
one  year  after  the  primary  attack,  and  recurrences  that  take  place 
later  than  three  years  after  the  first  attack  should  not  be  considered 
relapses  or  returns.  Nothnagel  speaks  of  " Recidiven"  after  nine 
and  even  after  eighteen  years — in  my  opinion  a  debatable  application 
of  the  term  "relapse."  Sonnenburg,  Lenander,  and  Kummel  have 
emphasized  the  fact  that  these  relapses  are  most  common  in  appendi- 
citis patients  who  have  never  had  a  perforation  of  the  vermiform 
process.  Kummel  gives  the  histoiy  and  pathologic-anatomical  state 
of  5  5  cases  operated  for  relapse.  The  appendix  was  not  perforated 
in  33  and  perforated  in  22  of  these.  In  27  of  the  33  cases  that  had 
not  undergone  perforation  there  had  been  either  simple  chronic 
catarrhal  inflammation  with  hypertrophy  of  the.muscularis,  and  the 
characteristic  changes  in  the  mucosa,  or  there  was  chronic  inflam- 
mation with  formation  of  ulcers  or  stricture  (but  no  perforation). 

In  the  second  edition  of  his  "Treatise  on  Appendicitis,"  Dr.  John 
B.  Deaver  concedes  a  wider  latitude  to  the  utility  of  expectant  treat- 
ment in  acute  cases  than  in  the  first  edition.  The  chapter  on  Treat- 
ment in  the  first  edition  started  off  with  the  conclusion  that  there 
was  but  one  course  to  pursue,  and  that  was  to  remove  the  appendix 
as  soon  as  the  diagnosis  was  made  (first  edition,  p.  1 16).  This  sen- 
tence and  that  on  page  122 — viz.,  that  the  appendix  should  be  re- 
moved in  the  beginning  of  the  attack,  that  appendicitis  is  a  surgical 
affection  and  should  be  treated  as  such — gave  the  impression  that 
Dr.  Deaver  did  not  acknowledge  such  a  thing  as  expectant  or  non- 
surgical treatment  in  acute  cases  of  simple  appendicitis.  In  the 
second  edition,  page  235,  he  concedes  a  larger  degree  of  usefulness 
to  expectant  treatment  in  those  acute  cases  which  at  the  onset  do  not 
bear  the  imprint  of  great  seriousness,  and  which  show  marked  im- 
provement at  the  end  of  twenty-four  hours  following  the  institution  of 
medical  treatment,  and  continue  to  present  steady  improvement  until 
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evident  convalescence  is  fully  established.  Many  of  these  patients, 
he  admits,  apparently  recover  entirely,  but  he  doubts  that  their  ap- 
pendices have  returned  to  the  normal  condition.  "  It  is  not  really 
necessary,"  he  continues,  "that  all  these  patients  should  be  subjected 
to  immediate  operation,  provided  the  attack  be  the  first  from  which 
they  have  suffered,  and  the  operation  could  not  be  performed  under 
the  most  favorable  circumstances."  The  medical  treatment  that  he 
practises  consists  of  diet ;  local  applications  to  the  right  lower  ab- 
dominal quadrant,  consisting  of  an  ice-bag  ;  laxatives,  of  which  his 
choice  is  castor  oil,  calomel,  or  Rochelle  salts  ;  enemata ;  and,  above 
all,  absolute  rest  in  bed.  He  is  strongly  opposed  to  the  use  of 
opium,  because  in  his  opinion  it  masks  the  symptoms,  favors  reten- 
tion in  the  appendix  and  intestines,  causes  distention  of  the  bowel, 
depresses  the  gastric,  renal,  hepatic,  pulmonary,  and  cutaneous 
functions,  whereby  the  elimination  of  waste  products  is  impeded, 
increases  nausea,  and  because  it  decreases  the  antibacterial  functions 
of  the  blood  and  the  antitoxic  power  of  the  lymphatics.  Notwith- 
standing all  these  objections,  there  is  an  imperative  duty  confronting 
the  practitioner  in  every  case  of  appendicitis  in  which  there  is  much 
pain.  That  duty  is  to  relieve  the  pain.  If  this  can  be  done  by 
local  applications,  by  suppositories  of  asafetida,  so  much  the  better ; 
but  if  these  expedients  do  not  succeed,  morphin  should  not  be 
withheld.  (See  p.  331,  vol.  1,  and  p.  191,  vol.  11.)  In  my  experi- 
ence, I  have,  as  a  rule,  succeeded  in  relieving  the  pain  by  such  small 
doses  of  morphin  (^  grain  hypodermically)  that  none  of  the 
objectionable  side-effects  which  Deaver  describes  were  observed. 
To  bring  on  these  results  which  constitute  his  objections  the  patient 
must  be  brought  under  the  effect  of  opium  by  large  doses.  I  doubt 
whether  less  than  4  grains  of  opium  during  the  day  can  effect  such 
conditions.  It  will,  however,  be  best  not  to  use  opium  at  all, 
but  very  small  doses  of  morphin,  sufficient  to  take  the  keen  edge 
from  the  intense  pain.  Such  patients  will  still  have  pain  enough  to 
keep  them  mindful  of  their  perilous  state,  but  the  suffering  will  be 
bearable. 

Can  we  determine  clinically  whether  a  perforation  of  the  appen- 
dix has  taken  place  or  not?  Which  are  the  indications  that  justify 
the  conclusion  that  the  peri-appendicial  or  perityphlitic  tumor 
contains  pus?    These  are  two  distinct  questions,  for  the  presence  or 
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absence  of  perforation  does  not  necessarily  coincide  with  the 
presence  or  absence  of  pus.  Whilst  it  is  perfectly  logical,  and  as  a 
rule  not  misleading,  to  presume  the  presence  of  pus  in  all  cases 
where  the  appendix  has  become  perforated,  it  is  by  no  means  cor- 
rect to  exclude  the  presence  of  pus  in  the  tumor  when  there  is  no 
perforation.  With  perforation  of  the  appendix  we  invariably  have 
pus  formation.  With  appendix  not  perforated  we  may  also  have 
pus  formation  ;  for  the  infectious  agency  may  find  its  way  through 
the  wall  of  the  appendix  not  only  by  the  opening  of  a  perforation, 
but  also  by  way  of  the  lymph  channels,  when  there  is  no  perfora- 
tion. This  occurs  in  the  so-called  suppurative  and  gangrenous 
appendicitis,  where  the  structures  of  the  organ  are  so  loosened  that 
bacteria  may  permeate  it  almost  with  the  same  ease  as  if  there  were 
a  direct  opening.  The  cardinal  symptoms  and  signs  indicative  of 
both  pus  formation  and  perforation  have  been  formulated  as  follows  : 
(1)  Sudden  onset  of  appendicitis  with  marked  fever  and  intense  symp- 
toms ;  (2)  acute  pain  in  the  right  iliac  region  ;  (3)  rapid  development 
of  a  painful  resistance,  usually  without  a  trace  of  fluctuation ;  (4) 
fever  usually  preceded  by  chills  ;  (5)  a  rising  leukocytosis  ;  (6) 
vomiting  combined  with  diarrhea  or  constipation  ;  (7)  very  active 
sympathetic  involvement  of  the  general  constitution.  On  closer 
consideration  it  can  not  escape  the  critical  observer  that  this  repre- 
sentation corresponds  to  the  clinical  picture  of  every  acute  intense 
perityphlitis,  and  Sahli  has  remarked  that  although  one  finds  pus  at 
all  operations  undertaken  in  cases  as  characterized  by  Sonnenburg, 
it  is  not  because  these  clinical  pictures  constitute  characteristic 
indications  for  the  presence  of  pus,  but  because  every  perityphlitic 
tumor  following  these  acute  symptoms  contains  a  purulent  nucleus. 
There  is,  in  my  opinion,  no  absolute  clinical  criterion  for  the  pres- 
ence or  absence  of  perforation. 

Coming  now  to  the  question  as  regards  the  presence  or  absence 
of  pus,  there  are  but  three  absolutely  reliable  signs  and  symptoms 
which  make  the  presence  of  pus  extremely  probable.  These  are  : 
(1)  Distinct  fluctuation  in  the  perityphlitic  tumor,  by  abdominal  or 
combined  abdominal  and  rectal  examination  ;  (2)  positive  result  of 
exploratory  puncture ;  (3)  continued  high  fever,  in  the  absence  of 
the  Widal  reaction  for  enteric  fever.  Concerning  the  value,  utility, 
and  advisability  of  abdominal  puncture  I  have  spoken  elsewhere. 


398  EXPLORATORY  PUNCTURE  QUESTIONABLE. 

Roux  says  that  it  is  sometimes  dangerous,  frequently  without 
result,  and  always  superfluous.  In  doubtful  cases  it  would  be  a 
great  support  for  the  correct  diagnosis  if  pus  could  invariably  be 
demonstrated  in  this  way.  But  experience  teaches  that  pus  can 
not  be  aspirated  at  times  when  the  operation  showed  it  to  be 
present.  When  the  physician  finds  a  tumor  which  gives  distinct 
fluctuation  under  the  conditions  above  mentioned,  there  can  be  no 
doubt  that  the  perityphlitic  tumor  is  a  pus-filled  abscess.  But 
there  are  other  cases  which  undoubtedly  occur,  where  even  at  the 
operation  the  perityphlitic  tumor  presents  itself  as  nothing  but  a 
circumscribed  serous  or  serofibrinous  exudation.  Such  tumors,  of 
course,  do  not  present  fluctuation  as  a  rule,  but  only  a  more  or  less 
hard  resistance.  As  many  solid  tumors  in  the  ileocecal  region 
which  have  such  a  resistance  and  no  fluctuation  may  contain  a 
central  pus  focus,  the  distinction  here  becomes  indeed  difficult.  If 
a  solid  tumor  without  fluctuation  is  accompanied  by  continued  high 
fever,  the  conclusion  that  it  contains  a  pus  nucleus  is  justifiable. 
By  continued  fever  I  do  not  mean  a  fever  remaining  approximately 
at  the  same  degree,  but  simply  the  presence  of  fever  after  five  to 
ten  days,  whether  it  be  remittent,  intermittent,  or  continuous.  I 
have  already  stated  elsewhere  that  a  comparatively  low  temperature, 
and  even  absence  of  fever,  does  not  necessarily  contraindicate  the 
presence  of  pus.  For  this  reason  the  study  of  the  course  of  the 
temperature  has  but  a  limited  and  relative  diagnostic  value  for  the 
determination  of  pus  in  perityphlitic  tumors.  All  we  can  say  is 
that,  as  a  rule,  in  the  majority  of  cases  high  continued  fever  speaks 
for  the  presence  of  pus  in  perityphlitic  tumors,  although  they 
present  no  signs  of  fluctuation. 

As  the  cases  of  group  III  are  intimately  correlated  with  those  of 
group  IV,  in  which  there  is  always  an  undoubted  abscess  formation, 
I  will  consider  the  treatment  of  the  two  conjointly,  after  emphasiz- 
ing the  clinical  features  of  the  fourth  group. 

Group  IV. 

A  limited  number  of  the  cases,  as  described  in  group  III,  of 
ulcerative  appendicitis  with  exudates  and  small  pus  foci,  do  not 
recover  after  the  first  or  second  week,  but  the  fever  continues 
uninterruptedly,   or  there   may  be  a  temporary  remission  of  the 
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fever,  after  which  it  sets  in  again  with  pains  and  vomiting.  The 
induration  or  the  tumor  becomes  larger,  the  epidermis  over  it  is 
slightly  red,  and  an  indistinct  fluctuation  can  be  made  out  within 
the  indurated  mass.  On  examination  through  the  rectum  or  the 
vagina  it  may  be  possible  to  palpate  a  well-circumscribed,  spherical 
or  ovoid,  or  a  diffusely  outlined  tumor,  which  is  very  sensitive  to 
pressure,  and  generally  gives  evidence  of  distinct  fluctuation.  The 
inflammatory  edema  of  the  cecal  region  increases  after  the  first  week 
instead  of  diminishing.  If  the  abscess  is  well  encapsulated  there 
may  be  no  fever  at  all.  Such  cases  are  rare,  and  are  merely 
mentioned  to  guard  against  the  exclusion  of  pus  formation  simply 
because  there  is  no  fever.  These  are  the  cases  in  which  Borchardt, 
Curschmann,  Frankel,  Korte,  Fiirbringer,  and  Renvers  recommend 
intestinal  puncture  in  order  to  ascertain  the  presence  or  absence 
of  pus.  In  cases  where  operation  is  contemplated,  exploratory 
puncture  has  been  sanctioned  after  its  dangers  have  been  explained  to 
the  patient,  but  its  use  should  be  positively  restricted  to  such  cases. 
In  my  opinion  exploratory  puncture  can  be  omitted  altogether  in 
that  event,  for  the  laparotomy  will  give  better  information.  Keen, 
Sonnenburg,  Roux,  Finney,  and  Karewski  are  opposed  to  it 
altogether.  The  presence  of  pus  can,  as  a  rule,  be  determined 
without  exploratory  puncture  by  careful  study  of  the  temperature 
curves,  the  evidence  of  a  strong  leukocytosis,  and  the  results  of 
abdominal  palpation,  especially  when  combined  with  examination 
through  the  vagina  or  rectum. 

Subphrenic  Abscess. — In  extreme  cases  of  abscess  formation, 
when  the  pains  radiate  toward  the  loins,  where  the  skin  becomes 
edematous,  and  there  is  great  sensitiveness  over  the  hepatic  region, 
the  excursions  on  the  right  side  becoming  difficult  and  painful,  and 
when  a  marked  dullness  can  be  made  out  above  the  liver  in  the 
absence  of  respiratory  murmur,  we  must  suspect  the  development  of 
a  subphrenic  abscess.  Under  these  conditions  Curschmann  and  von 
Leyden  have  described  the  formation  of  a  pleuritic  exudation  on  the 
right  side  with  rusty  or  bloody  sputum.  Under  renewed  chills  a 
particularly  violent  attack  of  coughing  may  bring  forth  a  large 
quantity  of  offensive  pus,  after  which  rapid  improvement  of  the 
physical  signs  and  symptoms  may  set  in. 

Infection  of  Biliary  Apparatus. — In  other  cases  pyemic  fever, 
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chills,  and  great  emaciation  may  be  associated  with  jaundice  ;  the 
liver  rapidly  increases  in  size,  the  spleen  also,  and  the  patients  may 
be  subject  to  diarrheas  containing  purulent  admixtures  ;  this  whole 
group  of  symptoms  suggesting  that  an  infection  of  the  biliary  ves- 
sels has  taken  place  by  way  of  the  mesenteric  veins,  and  most  prob- 
ably formation  of  abscess  in  the  liver.  I  have  already  described  a 
similar  condition  in  the  chapter  on  Dysentery  as  an  extension  of  the 
dysenteric  infection  to  the  liver.  Among  257  cases  of  appendicitis 
Fitz  has  observed  1 1  cases  of  involvement  of  the  liver. 

Condition  of  the  Kidneys  and  Urine. — The  amount  of  urine 
secreted  in  twenty-four  hours  is  considerably  diminished,  often  not 
exceeding  300  c.c. ;  but  even  if  not  as  low  as  this  the  urine  is  very 
dark,  and  contains  a  strong  sediment  of  urates.  The  amount  of 
indican  and  aromatic  ethereal  sulphates  is  excessive.  These  two 
factors  are  generally  proportionate  to  the  quantity  of  pus  that  is 
present.  Albumin  and  albumoses  are,  in  my  experience,  very  fre- 
quently present,  and  even  the  morphological  elements  of  the  kidney 
may  be  found  after  sedimentation.  This  is  not  always  a  good  reason 
for  stating  a  grave  prognosis,  for  all  the  abnormal  constituents  may 
disappear  and  the  urine  return  to  the  normal  condition  as  the  sup- 
purative condition  improves  or  is  recovered  from. 

The  cases  of  groups  III  and  IV  will  be  treated  by  "armed  ex- 
pectancy "  or  surgically  according  to  the  conclusions  reached  as 
regards  the  presence  or  absence  of  perforation  and  pus.  If  the  onset 
is  not  stormy  and  the  development  of  the  symptoms  not  rapid  ;  if 
the  fever  becomes  gradually  less  without  the  use  of  antifebrile  medi- 
cines ;  if  there  is  no  marked  induration,  and  if,  although  a  tumor  be 
evident,  it  presents  no  fluctuation,  the  practitioner  will  be  justified  in 
continuing  purely  medical  means  of  treatment — that  is,  by  absolute 
rest,  strictest  dieting,  small  doses  of  morphin  hypodermically  for  pain ; 
if  necessary,  small  rectal  enema  of  lukewarm  water  for  the  evacuations, 
not  exceeding  one  pint ;  avoidance  of  purgatives  and  antifebrile  medi- 
cines. Salol  in  doses  of  5  grams  and  salicylate  of  soda  in  doses  of  1 5 
grains,  three  times  a  day,  in  my  opinion,  have  a  distinctly  beneficial 
effect  upon  the  systemic  and  local  pyemic  processes,  and  as  they  are 
very  good  intestinal  disinfectants,  there  is  no  reason  why  they  should 
not  be  tried.  If  the  size  of  the  exudation  and  the  temperature  decrease 
gradually,  let  there  be  no  other  treatment   "simplex  sigillum  ve'ri." 
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The  simpler  the  treatment,  the  better.  Very  large  exudates  some- 
times are  resorbed  in  a  surprisingly  short  time,  and  if  the  gen- 
eral condition  is  good,  one  should  not  disturb  the  favorable  progress 
of  the  case.  The  sudden  decrease  of  a  very  large  exudate,  with 
abrupt  sinking  of  the  temperature,  should  create  a  suspicion  that  an 
abscess  has  broken  through  into  the  intestine,  and  such  cases  should 
be  treated  with  special  attention.  But  this  accident,  as  far  as  I  am 
able  to  determine  from  the  literature  of  the  subject,  occurs  only  in 
very  large  abscesses  where  fluctuation  could  be  determined  prior  to 
the  breaking  through  of  the  pus  accumulation. 

If,  however,  the  presence  of  pus  is  unmistakably  recognizable, — 
severe  intense  symptoms,  high  and  continued  fever,  tumor  with 
fluctuation  and  leukocytosis  (Pribram  sanctions  the  demonstration 
of  pus  by  exploratory  puncture), — operative  treatment  should  be 
at  once  undertaken.  The  object  of  this  chapter,  as  it  is  written 
by  a  clinician  and  not  a  surgeon,  is  simply  to  state  the  indications, 
and  not  enter  upon  the  consideration  of  the  technic,  but  to  give 
the  clinician  an  idea  of  the  gravity  of  the  complications  associated 
with  operations  during  the  height  of  the  attack,  and  the  differences 
of  opinion  which  exist  among  surgeons  themselves  concerning  the 
question  whether  there  should  be  at  once  a  radical  operation, — 
i.  e.,  whether  the  cause  of  the  whole  trouble,  the  appendix,  should  be 
immediately  removed  after  opening  and  draining  the  abscess,  or 
whether  this  removal  is  to  be  postponed  until  the  acute  symptoms 
have  subsided  and  the  patient  has  at  least  partially  recovered  from 
the  effects  of  the  pain,  fever,  exhaustion,  and  insomnia;  I  consider 
it  instructive  to  quote  the  following  divergent  opinions  :  Fowler  ("  A 
Treatise  on  Appendicitis,"  1894,  p.  134),  Murphy,  Deaver,  Poirier, 
and  J.  M.  T.  Finney  are  in  favor  of  immediate  and  prompt  radical 
operation  with  immediate  removal  of  the  diseased  appendix. 
Richardson,  H.  Braun,  Korte,  Schede,  and  Rotter  consider  that  the 
simple  incision  and  drainage  of  the  abscess  is  sufficient  for  the  first 
operation,  and  that  the  removal  of  the  appendix  should  be  post- 
poned for  the  reasons  described  above.  It  may  not  be  considered  as 
going  too  far  into  the  surgical  side  of  the  question  if  it  is  explained 
why  certain  surgeons  hesitate  in  removing  the  appendix  immediately. 
In  the  first  place,  it  is  sometimes  very  difficult  to  even  find  the  appen- 
dix ;  and,  secondly,  even  if  it  were  found,  its  removal  during  the 
11 — 26 
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presence  of  an  acute  inflammation  with  loosening  of  the  peri- 
appendicial  and  peri-cecal  tissues  is  a  serious  matter.  When  the  pus 
accumulation  has  been  large,  the  recognition  of  a  partially  gan- 
grenous vermiform  process  in  the  wall  of  the  abscess  is  usually 
impossible,  because  it  is  bound  down  and  covered  by  protect- 
ing adhesions.  These  latter  form  a  protecting  wall  against  peri- 
toneal infection,  and  separation  of  these  adhesions  during  the  first 
operation  means  to  throw  open  the  peritoneum  to  an  infection 
from  which  it  has  hitherto  escaped  by  good  fortune.  H.  Braun 
(Ebstein  u.  Schwalbe's  "Handb.  d.  prakt.  Med.,"  Bd.  n,  S.  1 1 78) 
considers  the  extirpation  of  the  appendix  under  such  conditions  as 
unnecessary  and  dangerous.  Many  of  the  large  abscesses  are  not 
smooth,  well-defined  cavities,  but  contain  numerous  diverticula  and 
recesses,  sometimes  necessitating  several  incisions  into  the  peri- 
typhlitic  tumor. 

Referring  once  more  to  the  precedent  of  a  perforation  in  the  for- 
mation of  perityphlitic  pus  accumulation,  which  was  discussed  in  the 
preceding,  and  the  undoubted  occurrence  of  such  pus  tumors  where 
no  perforation  had  ever  taken  place,  I  should  add  that  the  majority 
of  cases  of  abscess  are  no  doubt  due  to  perforation,  but  that  it  is  not 
always  possible  to  discover  the  perforation  at  the  operation,  because 
it  may  have  become  healed  over  or  covered  by  adhesions,  so  as  to 
be  unrecognizable.  This  may  be  the  explanation  of  a  case  reported 
by  Dr.  Ela,  in  the  "Boston  Med.  and  Surg.  Jour.,"  February  6, 
1890,  which  he  designated  as  typho-enteritis,  and  in  which  he  held 
that  the  appendix  was  normal  ;  but  Fitz  doubted  it  ("Boston  Med. 
and  Surg.  Jour.,"  vol.  cxxn,  p.  167),  because  it  was  adherent, 
and  a  fecal  mass  the  size  of  a  dried  bean  was  found  in  the  cavity  of 
the  abscess,  which  fecal  masses  are  usually  molded  in  the  ap- 
pendix. 

The  confidence  in  the  correctness  of  clinical  judgment  will  be 
strengthened  by  the  results  of  nonoperative  treatment  in  classes  I 
and  II,  and  will  receive  similar  support  by  a  recommendation  of  sur- 
gical intervention  in  groups  IV,  V,  VI,  VII,  and  VIII.  The  much- 
disputed  groups  concerning  which  the  most  discussion  has  taken 
place  are  those  embraced  under  headings  III  and  IV.  A  number 
of  surgeons  have  asserted  that  appendicitis  and  perityphlitis  are  always 
conditions  calling  for  surgical  intervention.    One  might  conclude  from 


SMALL  PERCENTAGE  OF  DEATHS  FROM  APPENDICITIS.    403 

this  extreme  view,  which  Nothnagel  characterizes  as  "  operative  fanati- 
cism," that  most  cases  of  these  diseases  perished  in  the  pre-antiseptic 
surgical  period — a  conclusion  which  is  by  no  means  borne  out  by  a 
critical  investigation  of  postmortem  statistics.  One  of  the  few  sta- 
tistics of  autopsy  on  this  special  point — the  frequency  of  disease  of 
the  appendix — will  be  found  in  "  Nordiskt.  Med.  Arch.,"  vil,  vin,  by 
Tofft.  In  300  postmortem  examinations  the  appendix  was  found 
normal  in  190,  and  more  or  less  diseased  in  1 10.  I  have  not  been 
able  to  examine  this  article  critically  in  the  original,  which  is  in  the 
Scandinavian  language,  but  the  term  "more  or  less  diseased"  con- 
veys but  an  indefinite  impression.  A  much  larger  amount  of  autopsy 
material  for  this  same  point  in  question  has  been  examined  in  Vienna. 
In  twenty-seven  years  44,940  necropsies  were  made  in  the  Vienna 
Pathological  Institute.  Twenty  of  these  twenty-seven  years  fall 
upon  the  period  of  1870  to  1889,  in  which,  according  to  Edebohls 
(/.  c),  relatively  few  operations  for  appendicitis  and  perityphlitis  were 
undertaken.  In  this  enormous  number  of  autopsies  death  was 
attributable  to  perityphlitis  and  peritonitis  depending  upon  this  con- 
dition in  only  148  cases — that  is,  0.3  per  cent.  These  figures  from 
one  of  the  most  reliable  and  accurate  authorities  on  the  subject  con- 
stitute a  convincing  argument  against  the  assertion  that  appendicitis 
unless  operated  proves  fatal.  The  number  of  conservative  surgeons 
who  oppose  the  surgical  treatment  of  appendicitis  by  principle  in 
every  case  is  increasing.  The  treatment,  it  is  admitted  by  them, 
should  in  the  majority  of  cases  of  group  III  be  along  purely  medical 
lines  in  the  beginning  at  least,  and  in  many  cases  even  throughout 
the  further  course  of  the  disease.  On  the  other  hand,  the  most 
able  clinicians, — Osier,  Nothnagel,  Fitz, — with  whom  I  agree,  are 
of  the  opinion  that  surgical  intervention  should  not  only  be  under- 
taken as  a  last  resort,  but  that  operation  should  take  place  much 
more  frequently  than  hitherto,  but  after  more  precise  and  more  clear- 
cut  indications. 

Those  in  favor  of  operation  at  all  times  and  under  all  conditions 
argue  that  it  is  impossible  to  say  in  any  concrete  case  whether  per- 
foration has  occurred  or  not ;  that  simple  appendicitis  rarely  heals 
completely ;  that  there  is  always  danger  of  relapse,  which  may  bring 
the  patient  into  a  dangerous  condition  ;  that  the  danger  may  clan- 
destinely lurk  in  the  abdomen  after  spontaneous  cures  of  appendi- 
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citis,  and  later  on  these  inflammatory  residues  may  cause  hepatic 
and  subphrenic  abscesses.  Concerning  the  frequency  of  relapses,  I 
have  already  given  the  statistics  of  Nothnagel,  placing  them  at  about 
20  per  cent.  The  American  writers  place  the  relapses  at  from  40 
to  50  per  cent.  My  own  experience  is  expressed  by  saying  that 
relapses  occur  in  only  one-third  of  the  cases  studied  with  regard  to 
future  history.  There  are  indeed  very  rare,  insidious  cases  which 
begin  apparently  in  an  innocent  manner.  The  pain  may  be  violent 
at  the  beginning,  but  soon  becomes  bearable  ;  the  pulse  does  not 
exceed  100,  and  the  temperature  101.50  F.  There  is  no  evidence 
of  an  inflammatory  tumor ;  the  general  condition  is  good.  The 
practitioner  has  every  right  to  expect  a  favorable  termination  under 
purely  medical  treatment.  Suddenly,  on  the  third  or  fourth  day,  a 
perforation  resulting  from  an  acute  gangrene  of  the  appendix  occurs, 
with  septic  peritonitis,  and  the  patient  sinks  into  a  state  of  collapse — 
all  this  without  any  premonitory  sign  of  change  in  the  clinical  phe- 
nomena. Who  will  presume  to  have  been  able  to  give  the  unfailing 
advice  to  the  managing  practitioner  in  such  a  case  ?  This  clinical 
picture  is  given  by  such  a  master  of  diagnosis  as  Nothnagel,  and  he 
concludes  that  unless  one  operates  by  principle  in  every  case,  such 
an  accident  as  just  pictured  can  not  be  avoided.  And  I  may  add 
that  in  my  own  experience  such  fulminating  cases  were  not  always 
averted  even  where  the  surgeon  was  present  and  ready  to  act  from 
the  onset.  Fortunately,  accidents  of  this  type  are  extremely  rare, 
and  they  can  not  persuade  clinicians  with  analytical  minds  and 
critical  judgment  to  become  adherents  of  the  ultrasurgical  treatment 
of  appendicitis  in  all  cases. 

It  is  veiy  gratifying  to  be  able  to  state  that  most  operative 
statistics  are  favorable.  The  results  of  many  surgeons  indicate 
no  death  whatever  from  operation.  Most  of  such  operations  are 
undertaken  after  very  precise  indications  ;  and  even  then  death  may 
result  as  a  direct  consequence  of  the  operation.  Willy  Meyer  gives 
the  percentage  of  deaths  directly  attributable  to  operation  as  2  per 
cent.  These  are  based  upon  American  statistics.  Then  there  are 
other  unpleasant  results  and  complications  of  operation, — abdominal 
fistulae,  hernias,  insufficiency  of  the  abdominal  recti  muscles, — all  of 
which,  when  summated,  are  of  sufficient  importance  to  merit  quota- 
tion when  the  rare  cases  of  unexpected  fatal  termination  of  simple 
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catarrhal  appendicitis  are  cited  by  some  surgeons  in  criticism  of  the 
purely  medical  treatment  of  this  condition. 

Borchardt  and  Korte  have  formulated  the  indications  for  surgical 
operation  in  the  following  manner  :  If  the  temperature  remains  high 
longer  than  four  or  five  days  in  spite  of  proper  treatment  (rest,  diet, 
small  doses  of  opium,  no  antifebrile  medicines),  and  any  detectable 
exudate  growing  larger  presents  the  symptoms  of  abscess  (fluctu- 
ation), and  the  general  condition  during  this  time  remains  bad 
or  even  grows  worse.  They  argue  that  if  every  case  of  acute 
appendicitis  is  operated,  many  useless  operations  will  be  performed, 
and  notwithstanding-  the  operation,  it  will  be  found  impossible  to 
cure  all  cases  of  perityphlitis.  These  remarks  by  two  German 
surgeons,  and  those  of  the  most  conservative  American  sur- 
geons quoted  elsewhere,  merit  careful  consideration  by  those  who 
would  operate  in  all  cases  and  at  all  periods.  After  a  perityphlitic 
abscess  has  been  incised  the  condition,  as  a  rule,  results  in  a  cure  in 
from  four  to  six  weeks.  But  there  may  be  relapses  in  exceptional 
cases  ;  for  small  pus  recesses  may  remain  behind  concealed  among 
the  adhesions,  and  later  on  set  up  a  new  inflammation. 

V.    Appendicitis    with    the    Symptoms    of    Acute    Intestinal 
Occlusion. 

This  condition  demands  prompt  surgical  interference,  and  should 
be  treated  according  to  the  principles  laid  down  in  the  chapter 
on  the  Surgical  Treatment  of  Intestinal  Occlusion.  Unfortunately, 
when  appendicitis  gives  rise  to  the  symptoms  of  ileus,  it  does 
so  by  first  setting  up  a  diffuse  peritonitis.  We  are  then  confronted 
with  a  condition  corresponding  with  intestinal  paralysis  (see  chapter 
on  this  subject).  If  the  symptoms  of  complete  suppression  of  evac- 
uations and  flatus,  meteorism,  severe  collapse,  feculent  vomiting,  and 
perhaps  plastic  rigidity  of  the  intestinal  loops,  in  addition  to  intensified 
peristalsis,  are  due  to  diffuse  secondaiy  peritonitis,  originating  from 
an  appendicitis,  operation  will  be  of  no  avail,  but  in  my  experience 
rather  aggravates  the  condition  and  hastens  the  fatal  issue.  But 
then  the  same  symptoms  of  occlusion  may  be  caused  by  direct  com- 
pression of  a  fixed  intestinal  loop  on  the  part  of  the  tumefied  appen- 
dicial  and  peri-appendicial  structures.  The  small  intestine,  as  well 
as  the  large  intestine  or  the  rectum,  may  be  subject  to  such  com- 
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pression.  As  a  rule,  such  symptoms  of  occlusion  begin  several 
weeks  after  the  onset  of  the  disease,  when  we  have  every  reason  to 
presume  that  the  resorption  of  the  exudate  is  actively  proceeding. 
Here  the  intestinal  impermeability  is  probably  due  to  inflection 
caused  by  freshly  formed  pseudo-ligaments.  Ewald  ("  Diseases  of 
the  Intestines,"  "Twentieth  Century  Practice  of  Medicine,"  vol.  ix, 
1897)  calls  attention  to  those  extraordinary  cases  of  appendicitis 
which  from  the  very  beginning  present  the  symptoms  of  pronounced 
intestinal  occlusion.  One  of  the  cases  described  by  him  exhibited 
fecal  contents  in  the  stomach  at  an  early  lavage,  and  death  followed 
under  severe  cerebral  symptoms  on  the  third  day.  The  autopsy 
showed  a  light  inflammation  of  the  cecum  and  phlegmonous  psoas 
abscess.  Angerer,  Hartley,  Lenander,  Ranschoff,  and  Peyrot  are 
of  the  opinion  that  intense  appendicitis  may  produce  the  clinical 
picture  of  intestinal  occlusion  in  the  entire  absence  of  peritonitis,  or 
at  least  when  but  very  limited  areas  of  local  peritonitis  can  be  dis- 
covered. If  the  diagnosis  can  be  made  and  the  occlusion  is  due  to 
the  condition  mentioned  by  Ewald  ("  Discussion  on  Typhlitis," 
"Verhandl.  d.  XIII.  Congress  f.  innere  Med.,"  Wiesbaden,  1895), 
then  a  cure  is  possible.  At  all  events,  it  is  clear  that  purely  medi- 
cal treatment  can  accomplish  very  little  under  such  conditions. 

VI.  Appendicitis  with  the    Clinical  Picture  of  Diffuse  Peri- 
tonitis. 

That  such  a  condition  is  not  amenable  to  purely  medical  treat- 
ment must  be  evident  to  every  thinking  clinician.  The  next  ques- 
tion will  be,  "  Is  it  amenable  to  surgical  treatment  ?"  Notwith- 
standing that  a  large  number  of  these  unfortunate  patients  die  in 
spite  of  laparotomy,  and  although  the  fatal  termination  is  in  some 
cases  hastened  by  the  operation  itself  and  the  narcosis,  about  the 
only  hope  they  have  is  from  laparotomy.  The  most  favorable  re- 
sults from  operation  are  seen  in  those  forms  of  peritonitis  which  are 
due  to  perforation.  The  laparotomy  must  be  undertaken  immedi- 
ately after  the  perforation  is  recognized.  No  time  should  be  lost. 
Laparotomy  produces  the  most  favorable  results  when  undertaken 
for  the  subacute  and  chronic  fibrinopurulent  forms  of  peritonitis ; 
and  the  most  unfavorable  results — so  unfavorable,  indeed,  that  the 
opinion  has  been  expressed  by  competent  clinicians  that  these  cases 
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should  not  be  operated  at  all — are  met  with  in  the  acute  septic 
forms  of  peritonitis.  The  patients  afflicted  with  these  forms  are 
under  the  depressing  influence  of  an  intense  general  autointoxica- 
tion, to  which  the  fatal  termination  is  directly  attributable  ;  for  the 
pathological  changes  found  in  the  peritoneum  itself  or  about  the  ap- 
pendix are  frequently  not  considerable,  and  can  by  no  means  explain 
the  gravity  of  the  clinical  picture.  The  great  feebleness  of  the 
heart's  action  is  one  of  the  main  features  of  these  forms,  and 
contraindicates  the  narcosis.  It  is  surprising  to  learn  the  fact  that 
cases  of  this  type  have  recovered  spontaneously  by  the  recuperative 
powers  of  the  organism,  after  operation  had  been  declined  by  sur- 
geons on  account  of  the  apparent  hopelessness  of  the  situation. 

VII.  Returning  and  Relapsing  Forms. 

The  distinction  between  what  have  been  designated  as  returning 
and  relapsing  forms  has  been  made  in  the  clinical  consideration  of 
appendicitis.  The  only  means  of  preventing  relapses  is  the  radical 
removal  of  the  appendix,  and  the  proper  time  for  this  is  in  the  in- 
tervals between  the  attacks,  when  there  is  no  fever.  There  are  con- 
siderable technical  advantages  to  be  gained  from  an  operation  at 
this  period.  Attempts  at  radical  operations  during  the  acute 
process  of  inflammation  are  more  dangerous,  and  the  seeking  out 
of  the  appendix  presents  greater  difficulties,  because  the  tissues 
are  congested,  swollen,  loosened  by  diffuse  serous  infiltration,  and 
very  fragile.  Radical  operation  during  the  height  of  the  acute 
attack  sometimes  necessitates  drainage  of  the  abscess  cavity,  which 
in  turn  may  involve  the  formation  of  an  abdominal  fistula.  In  the 
interval  between  the  attacks — not  earlier,  say,  than  five  weeks  after 
the  acute  attack — the  appendix  is  found  with  greater  ease,  and  the 
danger  of  infecting  the  peritoneum  is  less.  In  80  per  cent,  of  the 
cases  operated  for  relapses  Treves  found  perforations  of  the  appen- 
dix. This  is  sufficient  evidence  to  justify  the  operation  in  the 
intervals,  which  has  been,  as  a  rule,  followed  by  very  favorable 
results.  It  must  be  mentioned,  however,  that  relapses  have  been 
observed  even  after  the  radical  removal  of  the  appendix. 

VIII.  Chronic  Appendicitis. 

This  term  is  applied  to  those  cases  in  which  the  ileocecal  distress 
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never  ceases,  and  there  are  no  intervals  of  freedom  from  pain.  In 
such  cases,  after  an  attempt  has  been  made  with  medical  treatment, 
and  a  course  of  hot  baths,  extending  about  one  month,  has  been 
tried  without  improvement,  the  pains  and  complaints  still  continu- 
ing, the  safest  means  of  regaining  health  and  comfort  is  the  radical 
removal  of  the  appendix. 

So  we  can  sum  up  as  follows  : 

1.  Operative  treatment  is  not  indicated  in  all  cases  of  appendi- 
citis. Most  cases  of  groups  I,  II,  and  III  heal  spontaneously, 
and  60  to  70  per  cent,  of  these  types  without  relapses. 

2.  Operation  is  indicated  when  the  presence  of  an  abscess  can 
be  made  probable  by  the  diagnostic  features  already  outlined. 

3.  The  removal  of  the  appendix,  preferably  in  the  intervals 
between  the  attacks,  is  indicated  when  there  are  reasons  to  believe 
that  we  are  confronted  with  (a)  the  presence  of  concretions  in  the 
vermiform  process,  (b)  perforation,  (c)  repeated  relapses,  (d)  chronic 
appendicitis. 

4.  In  cases  of  peritoneal  sepsis  the  operation  is  useless,  but 
might  be  undertaken  if  there  is  the  least  doubt  of  the  correctness 
of  the  diagnosis. 

5.  Diffuse  peritonitis  can  be  treated  successfully  only  by  opera- 
tion. 

6.  Intestinal  occlusion  in  association  with  appendicitis  should  be 
treated  according  to  the  principles  laid  down  in  the  chapter  on  the 
Surgical  Treatment  of  Intestinal  Occlusions. 

The  most  recent  German  contribution  to  the  subject  of  surgery 
of  appendicitis  is  the  fourth  edition  of  Eduard  Sonnenburg's 
"  Pathologie  und  Therapie  der  Perityphlitis,"  Leipzig,  1900.  In  his 
former  editions  Sonnenburg  contended  that  simple  catarrhal  appen- 
dicitis could  not  be  diagnosticated,  but  in  this  edition  his  further 
experience  has  convinced  him  that  the  diagnosis  of  this  condition  can 
be  made  with  absolute  certainty.  He  describes  cases  in  which  the 
attacks  immediately  begin  with  severe  symptoms,  not  preceded  by  a 
preliminary  attack  of  catarrhal  appendicitis.  These  he  conceives  to 
be  circumscribed  purulent  peritonitis,  in  consequence  of  perforation 
of  the  vermiform  appendix,  and  argues  that  the  preceding  or  begin- 
ning stages — i.  e.,  the  advance  attacks  of  simple  catarrhal  appendi- 
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citis — have  passed  unnoticed,  or  have  been  misinterpreted.  This 
eminent  surgeon  individualizes  with  admirable  precision  between  the 
cases  to  be  selected  for  operation,  and  distinguishes  the  treatment  of 
the  attacks  from  the  treatment  of  the  disease  itself.  He  favors  meet- 
ing the  attacks  by  expectant  treatment — diet,  morphin  injections,  and 
hot  moist  compresses.  He  argues  that  the  operation  in  the  attack 
will  never  become  popular  on  account  of  its  great  difficulty.  If, 
however,  there  is  no  decided  change  for  the  better  after  four  or  five 
days,  under  close  observation  of  the  pulse,  temperature,  and  gen- 
eral condition,  he  does  not  hesitate  to  operate  even  during  the 
attack.  He  cautions  against  the  stubborn  adherence  to  the  doctrine 
that  a  tumor  should  be  demonstrable  by  palpation  and  percussion, 
in  order  to  justify  an  operation  (/.  c,  S.  250).  His  deductions  are 
as  follows : 

1.  The  operation  during  the  free  interval  is  to  be  preferred  to 
that  during  the  attack. 

2.  Simple  appendicitis  (appendicular  colic  and  simple  catarrhal 
appendicitis)  rarely  constitutes  an  indication  for  operation  during  the 
attack. 

3.  Perforating  appendicitis  calls  for  operation  during  the  attack, 
and  strict  selection  of  the  cases. 

4.  Gangrenous  appendicitis  must  be  operated  during  the  attack, 
and  early. 

5.  Perforating  and  gangrenous  appendicitis  with  complications 
imperatively  calls  for  operation. 

The  following  mortality  after  his  operations  is  indicative  of  his 
results  : 

50  cases  of  simple  appendicitis,  with  2.0  per  cent,  mortality. 
232      "     "  perforating     "              "  21. 5       "  " 

99      "     "  gangrenous    "  "  28.0      "  " 

179      "  operated  in  the  interval,    "     0.5     "  "  " 

From  a  critical  consideration  of  the  large  number  of  opinions 
quoted  in  the  preceding,  the  first  impression  which  the  clinician  will 
gain  is  that  "experience  is  fallacious  and  judgment  is  difficult" 
(Hippocrates).  The  next  conclusion  that  can  be  reached  is  that  the 
treatment  of  appendicitis  in  its  stages,  as  designated  in  groups  III 
and  IV  especially,  is  by  no  means  a  settled  matter. 

Personal  Practice. — Speaking  strictly  for  myself,  I  should  like 
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to  emphasize  that  I  would  not  hesitate  a  moment  to  transfer  at  once 
each  and  every  case  of  appendicitis  to  the  surgeon  if  the  reported  ex- 
periences and  results  of  operative  treatment,  and  the  advice  of  various 
surgeons  the  world  over,  showed  only  an  approximate  or  a  reasonable 
degree  of  uniformity,  and  if  they  could  demonstrate  as  many  perfect 
recoveries  without  relapses  in  the  mild  forms  of  acute  cases  as  have 
been  gained  by  the  course  which  Tuffier  designates  as  "  armed  ex- 
pectancy." Richardson's  statistics  demonstrate  a  mortality  of  21.7 
per  cent,  for  acute  cases  that  were  operated,  and  only  16.4  per  cent, 
for  acute  cases  under  conservative  treatment,  and  confirm  my  opinion. 
It  is  a  great  pleasure  to  learn  of  the  statistics  of  many  surgeons  as 
being  almost  entirely  free  from  fatal  cases,  and  of  many  others  in  whom 
the  fatal  cases  were  presented  in  such  a  condition  that  a  recovery 
was  recognized  as  impossible  the  minute  the  abdomen  was  opened. 
These  operations  are  done  in  modern  hospitals,  where  the  surgeon 
has  at  his  command  an  ample  number  of  trained  assistants,  trained 
nurses,  and  sterilizing  apparatus  ;  but  our  advice  concerning  surgical 
treatment  must  be  applicable  not  only  to  the  perfected  conditions  of 
a  modern  hospital,  but  to  all  emergencies  of  private,  and  particularly 
country,  practice.  The  great  majority  of  writers  on  the  subject  of 
surgery  of  the  appendix  are  surgeons  of  exceptional  experience. 
The  results  would  no  doubt  be  far  from  being  as  favorable  were  the 
injunctions  for  operative  treatment  to  be  followed  out  by  all 
physicians  and  surgeons,  particularly  those  that  are  remote  from 
modern  clinics. 

Let  the  practitioner  associate  an  experienced  surgeon  with  himself 
in  every  case  of  appendicitis,  even  the  simplest  and  mildest ;  let  the 
patient  be  seen  three  to  four  times  daily ;  let  the  temperature, 
the  pulse,  the  pains,  the  rigidity  of  the  abdominal  muscles,  and  the 
growth  of  any  inflammatory  indurations  be  closely  watched  ;  the 
leukocytes  counted  every  six  hours  ;  give  no  food  on  the  first  day  ; 
give  no  medicines  except  a  little  morphin  (gr.  y^)  if  the  pain  is 
severe.  It  is  a  most  important  duty  to  relieve  suffering,  and  it  can 
be  done  by  doses  that  will  not  frustrate  the  efforts  of  diagnosis. 
Let  it  not  be  forgotten  that  it  is  the  vis  medicatrix  natures  which 
cures  appendicitis,  and  not  the  medical  treatment.  A  high  initial 
temperature  and  even  a  chill  or  two  need  not  frighten  the  physician. 
But  if  the  temperature  is   102.50  to  1030  F.  on  the  third  day,  let 
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the  surgeon  prepare  for  operation.  A  sudden  rise  in  leukocytosis 
should  prompt  this  even  on  the  second  day.  If  the  temperature 
sinks  very  gradually  from  the  third  day  onward,  and  the  general 
condition  of  the  patient  appeal's  favorable,  operation  can  still  be 
delayed.  The  longer  the  case  has  lasted,  the  lower  will  be  the 
degree  of  fever  that  should  be  considered  as  indicative  for  opera- 
tion. For  instance,  on  the  sixth  day  a  fever  of  102 °  F.  should  make 
a  laparotomy  justifiable.  While  fever  of  the  degrees  mentioned 
constitutes  an  indication  for  operation,  comparatively  low  tempera- 
tures by  no  means  contraindicate  the  operation.  There  are  cases  of 
acute  diffuse  peritonitis  in  which  the  temperature  may  rapidly  sink. 
Here,  however,  there  are  other  diagnostic  signs  which  call  for  opera- 
tion. 

The  Pulse. 

I  have  spoken  of  the  characteristics  of  the  pulse  in  inflammatory 
conditions  of  the  abdomen,  in  the  chapter  on  Treatment  of  Intesti- 
nal Occlusions.  The  pulse  of  appendicitis  which  would  cause  the 
physician  anxiety  might  be  characterized  as  a  jerky,  irritable,  or 
snappy  pulse,  particularly  if  it  exceeds  120  beats  in  a  minute. 
While  grave  changes  of  an  inflammatory  nature  in  the  cecal  region 
can  not  occur  without  alterations  of  the  pulse  and  temperature,  they 
may  be  transacted  without  aggravating  the  pain. 

Tumor. 

The  growth  of  the  tumor  can  only  be  controlled  by  frequent  ex- 
aminations. It  is  my  rule  not  to  palpate  an  appendicial  tumor 
more  than  once  a  day.  If  more  frequent  examinations  are  desired, 
let  them  be  very  superficial  and  executed  with  the  flat  surface  of 
the  hand.  Meddlesome  and  frequent  palpation  may  set  up  an 
extension  of  the  suppurative  process,  or  even  press  out  fecal  con- 
tents into  the  peritoneum  through  an  existing  perforation.  When 
the  tumor  is  deeply  hidden  in  the  cecal  or  pelvic  tissue,  one  exami- 
nation per  day  by  combined  rectal  or  vaginal  and  abdominal  palpa- 
tion is  justifiable. 

Leukocytosis. 

The  leukocytosis  in  appendicitis  corresponds  roughly  to  the  de- 
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gree  of  temperature.  It  is  rarely  of  absolute  diagnostic  value  with- 
out the  other  clinical  signs  spoken  of  in  the  preceding.  A  leuko- 
cytosis above  20,000  on  the  first  or  second  day  is  suggestive 
of  general  peritonitis.  A  leukocytosis  above  20,000  after  the 
first  week  or  ten  days  may  be  taken  to  indicate  a  local  abscess 
(Greenough). 

The  significance  of  the  white  blood-cell  count  will  vary  accord- 
ing to  the  day  after  the  initial  symptoms  on  which  it  is  undertaken 
and  according  to  the  presence  or  absence  of  peritonitis.  For 
diffuse  peritonitis,  after  it  has  been  established  forty-eight  to 
seventy-two  hours,  may  effect  a  condition  in  which  the  general 
constitution  is  unable  to  bring  about  a  high  leukocytosis.  For 
instance,  we  may  have  a  case  of  appendicitis  which  on  the 
second  day  presents  a  leukocytosis  of  only  6000  to  10,000.  The 
suppurative  process  becomes  aggravated,  breaks  through  the 
appendix,  and  causes  a  septic  peritonitis.  The  blood  count  on  this 
day  will  show  at  or  after  the  perforation  a  leukocytosis  of  20,000  to 
25,000,  perhaps  more.  But  if  the  case  is  not  operated,  the  patient 
gradually  becoming  more  septic,  we  may  find  on  the  fourth  or  fifth 
day  a  leukocyte  count  of  only  5000  to  6000.  These  are  fatal  cases, 
as  a  rule.  A  low  leukocytosis  is  by  no  means  a  contraindication  to 
operation,  if  the  fever  continues  high,  the  pulse  rapid  but  full 
enough  to  justify  the  step,  and  the  other  symptoms  of  pus  formation 
are  present.  But  a  sudden  rise  of  leukocytosis,  say  from  6000  or 
8000  to  18,000  or  20,000  and  above,  with  these  symptoms  just 
referred  to  present,  is  considered  as  an  imperative  call  for  explora- 
tory laparotomy.  Whether  or  not  a  sudden  rise  in  leukocytosis,  as 
stated,  should  be  interpreted  as  an  indication  for  operation  even  in 
the  absence  of  local  symptoms  and  fever,  can  not  be  dogmatically 
stated  at  present ;  but  in  general  terms  a  leukocytosis  is  an  indication 
for  operation  ;  its  absence  does  not  speak  against  it. 

Appendicitis  is  a  disease  in  which  clinical  and  surgical  efforts  at 
diagnosis  and  treatment  are  to  be  wedded.  The  subject  has  not 
sufficiently  matured  for  dogmatic  conclusions  as  to  which  treatment 
does  the  most  good  in  the  beginning  of  acute  cases.  We  need 
many  more  statistics  by  conservative  men,  arranged  and  corrected 
with  critical  judgment,  and  conservative  analysis  of  the  cases,  to 
settle  these  questions.    But  if  the  two  branches  of  practical  medicine 
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will  be  wedded,  it  will  not  be  "  for  better  or  for  worse,"  but  only 
for  better. 

Statistics  of  necropsies  of  appendicitis,  in  addition  to  those  men- 
tioned in  this  article,  have  been  given  by  Leudet  ("Arch.  gen.  de 
Med.,"  Paris,  1859,  vol.  11,  pp.  139,  315),  Finnell  ("Med.  Record," 
New  York,  1869,  vol.  iv,  p.  66),  Toft  ("  Dissertatio  de  fabrica  et 
functione  processus  vermiformis,"  Groningue,  1840,  p.  24),  Fitz 
("  Amer.  Jour,  of  the  Med.  Sci.,"  Philadelphia,  1886,  n.  s.,  vol.  xcn, 
pp.  321-346),  Einhorn  ("  Munch,  med.  Wochenschr.,"  1891,  Bd. 
xxxvni,  S.  121,  140),  Wallis  ("  Hygiea,"  Stockholm,  1892,  Bd. 
liv,  S.  578-595),  Ribbert  ("Arch.  f.  Path.  Anat,"  etc.,  Berlin, 
1893,  Bd.  cxxxn,  S.  66-90),  and  Robinson  ("Med.  Record,"  New 
York,  1895,  vol.  xlviii,  p.  373).  Kleinwaechter  ("Mitt.  a.  d. 
Grenzgeb.  d.  Med.  u.  Chir.,"  Jena,  1896,  Bd.  1,  S.  J2J,  728)  and 
With  ("Peritonitis  appendicularis,  etc.,"  Kjobenh.,  1897,  8vo)  have 
furnished  statistics  regarding  the  duration  of  appendicitis  under 
medical  treatment,  while  Sands  ("  Ann.  Anat.  and  Surg.  Soc," 
Brooklyn,  New  York,  1880,  vol.  11,  pp.  249-270)  and  Fitz  ("Bos- 
ton Med.  and  Surg.  Jour.,"  1890,  vol.  cxxii,  619)  investigated  the 
mortality  under  medical  and  under  surgical  treatment.  McBurney 
("Med.  Record,"  New  York,  1895,  vol.  xlvii,  pp.  385-390)  presents 
personal  statistics  of  operations  for  appendicitis  in  the  presence  of  dif- 
fuse septic  peritonitis.  Von  Mayer  ("Rev.  med.  de  la  Suisse  rom.," 
Geneve,  1898,  vol.  xviii,  pp.  285—299)  gives  us  a  very  unique, 
practical,  and  interesting  study  of  75  operative  cases  of  chronic  ap- 
pendicitis. Of  these,  33  presented  clinical  symptoms  corresponding 
to  the  lesions  found,  32  presented  no  clinical  symptoms,  and  10  had 
severe  symptoms  with  no  lesions.  Statistics  of  operative  cases,  with 
mortality,  have  been  published  by  Clay  ("New  Orleans  Med.  and 
Surg.  Jour.,"  1878-79,  vol.  vi,  pp.  196-216),  Bull  ("Med.  Record," 
New  York,  1894,  vol.  xlv,  pp.  385-389),  MacDonald  ("Trans. 
Assoc.  Amer.  Obst.  and  Gynec,"  Philadelphia,  1895,  vol.  vn,  pp. 
1 31-144),  Murphy  ("Jour.  Amer.  Med.  Assoc,"  Chicago,  1894, 
vol.  xxn,  pp.  302,  347,  387,  423),  Johnson  ("Jour.  Amer.  Med. 
Assoc,"  Chicago,  1896,  vol.  xxvi,  pp.  1 202-1 206),  Kuemmell 
("Berlin,  klin.  Wochenschr.,"  1898,  Bd,  xxxv,  S.  321-328),  Son- 
nenburg  ("Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.,"  Jena,  1898,  Bd. 
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ill,  S.  I— 21,)  Deaver  ("  New  Orleans  Med.  and  Surg.  Jour.,"  1898- 
99,  vol.  li,  pp.  443-445),  Halliday  ("Brit.  Med.  Jour.,"  London, 
1898,  vol.  1,  p.  1 195),  etc. 


OPERATIVE   TREATMENT  OF    INTESTINAL    OBSTRUCTION. 

According  to  Max  Bartels  ("  Die  Medicin  der  Naturvolker," 
"  Ethnological  Contributions  to  the  Aboriginal  History  of  Medi- 
cine," S.  305),  abdominal  surgery  was  first  practised  among  the 
aboriginal  races  of  North  America,  and  Bancroft  reports  on  an 
abdominal  section  performed  by  an  Oncanagan  Indian.  Bartels 
gives  a  detailed  descriptian  of  a  cesarean  section  executed  by  a 
Chippewa  Indian  upon  his  pregnant  wife.  Both  the  wife  and  the 
child  were  saved.  But  setting  aside  this  aboriginal  surgery,  to 
which  little  scientific  but  only  historical  importance  can  be  attributed, 
abdominal  surgery  was  founded  and  developed  on  American  soil, 
and  much  of  the  newer  advancement  in  the  operative  treatment  of 
intra-abdominal  diseases  is  due  to  the  genius  and  perseverance  of 
American  surgery.  It  would  lead  me  too  far  to  even  only  refer  to 
the  work  of  McDowell,  Sims,  Battey,  Gross,  and  the  later  and  more 
modern  surgeons,  W.  W.  Keen,  McBurney,  Richardson,  Murphy, 
Halsted,  W.  F.  Weir,  Senn,  Deaver,  Finney,  and  numerous  others. 
But  it  is  my  duty  to  emphasize  that  in  abdominal  surgery  the 
American  operators  have  been  pioneers.  They  have  set  the 
pace  and  others  have  followed.  They  have  not  been  mere  imi- 
tators, and  from  the  evidence  of  the  scientific  spirit  which  moves 
them  we  are  justified  in  hoping  for  future  beneficent  development 
in  this  field  of  medicine. 

A  number  of  surgeons  have  claimed  that  all  cases  of  mechanical 
intestinal  obstruction  should  be  submitted  to  operation,  and  that  it 
is  a  doubtful  and  risky  expedient  to  procrastinate  by  purely  medical 
treatment.  The  position  taken  by  these  men  at  first  sight  seems 
logical  enough,  for  even  under  the  very  best  statistics  purely  medi- 
cal treatment  is  credited  with  33  per  cent,  of  cures  of  the  total 
number  of  cases  treated  in  this  manner.  So  that  clinicians  must 
shoulder  a  responsibility  of  66  per  cent.,  or  two-thirds  of  the  fatal 
cases  of  the  total  number  treated.  If  the  consensus  of  the  opinion 
of  leading  internal  clinicians  could  be  ascertained,  they  would  no 
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doubt  gladly  transfer  all  cases  of  intestinal  obstruction  to  the  sur- 
geon, if  it  were  not  for  the  fact  that  laparotomy  in  itself  is  a  very 
serious  procedure  and  does  not  show  much  better  results  apparently 
than  expectant  treatment.  This  difference,  however,  is  probably 
more  apparent  than  real,  as  we  shall  presently  see.  The  manipu- 
lation and  searching  through  of  the  injured  intestinal  loops, 
the  extruding  of  the  distended  bowel  through  the  abdominal 
wound,  the  reflex  depression  upon  the  circulatory  and  nervous 
system — all  these  conditions  introduce  into  the  clinical  picture  a 
number  of  new  factors,  which  may  eventuate  as  gravely  as  the 
disease  itself.  Septic  infection  and  peritonitis  can,  it  is  true,  be  to  a 
large  extent  prevented  by  the  surgeon.  Unfortunately  there  are 
not  only  serious  differences  of  opinion  as  regards  the  indications  for 
operation  in  intestinal  obstruction,  between  internal  clinicians  and 
surgeons,  but  among  surgeons  themselves.  Statistics  concerning 
the  results  of  both  operative  and  purely  medical  treatment  are 
largely  unreliable,  because  they  lack  that  critical  conservatism  which 
should  state  all  the  details  of  the  clinical  history  and  treatment,  even 
that  which  would  not  exactly  reflect  to  the  glory  of  the  physician 
or  surgeon.  A  conservative  critical  review  of  these  statistics  is  still 
urgently  desirable.  According  to  Goltdammer,  Curschmann,  and 
Furbringer,  the  mortality  of  intestinal  obstruction  treated  by  purely 
medical  means  varies  from  65  to  70  per  cent. ;  and  according  to 
Ashhurst,  F.  Curtis,  Treves,  Poppert,  Xaunyn,  Schramm,  and 
Obalinski,  the  mortality  of  obstruction  treated  by  laparotomy  varies 
from  60  to  70  per  cent.  The  most  most  recent  figures,  those  of 
Chas.  L.  Gibson  (/.  c),  give  a  mortality  of  47  per  cent,  for  oper- 
ations for  intestinal  obstruction.  For  obturations  it  is  47  per  cent., 
for  strangulations  67  per  cent.  Kocher  ("Mitt.  a.  d.  Grenzgeb.," 
Bd.  iv,  1898,  S.  2),  whose  results  are  reckoned  among  the  best,  has 
a  mortality  of  38  per  cent,  for  all  cases  of  intestinal  obstruction 
treated  by  operation.  This  surprising  mortality  in  spite  of  modern 
antiseptic  surgery  is  explainable  by  the  pathological  changes  which 
the  intestines  undergo  with  great  rapidity  in  obstructions.  Most 
surgeons  admit  that  the  manipulation  and  surgical  procedure  neces- 
sary for  the  relief  of  obstruction  would  be  tolerated  by  healthy  in- 
dividuals without  any  attendant  risks.  Schede  has  stated  that  not  5 
per  cent,  of  deaths  would  result  from  such  procedures  executed  on 
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normal  intestines.  But  in  occlusion  forty-eight  hours  suffice  to 
bring  on  a  condition  in  which  the  simplest  operation,  such  as  the 
severance  of  a  peritoneal  band,  will  be  likely  to  terminate  the  case 
fatally. 

In  group  B  (see  resume  of  clinical  chapter  on  obstructions,  p. 
333),  strangulations  or  incarcerations,  the  majority  of  cases  of 
volvulus  and  loop  formation,  inflections,  bendings,  and  kinkings 
(classified  on  page  3 10),  there  are  two  factors  which  above  all  others 
control  the  success  of  operations  for  intestinal  occlusion  :  First, 
the  definiteness  and  accuracy  of  the  diagnosis.  Nothing  so 
much  enhances  the  success  of  the  surgeon  as  a  consciousness  of 
a  reliable  knowledge  of  the  seat  and  the  nature  of  the  occlusion. 
This  will  enable  him  to  have  a  clear  view  and  understanding  of  the 
object  to  be  accomplished  by  the  operation.  The  second  impor- 
tant factor  is  the  time  at  which  the  operation  is  undertaken. 
The  sooner  it  is  undertaken  after  the  diagnosis  of  obstruction  is  first 
made,  the  more  favorable  will  be  the  result.  Naunyn  (/.  c.)  has  com- 
piled the  results  of  operation  on  288  cases  of  intestinal  occlusion. 
The  recoveries,  when  the  operation  took  place  during  the  first  forty- 
eight  hours,  amounted  to  75  per  cent.  If  the  operation  took  place 
from  the  third  day  on,  the  recoveries  sank  to  35  to  45  per  cent. 
The  unfavorable  results  are  due  to  pathological  alterations  which  the 
intestinal  wall  had  undergone  in  consequence  of  circulatory  disturb- 
ances. The  epithelium  of  the  mucosa  is  destroyed,  and  micro- 
organisms invade  the  peritoneum.  In  addition  to  this  we  have  auto- 
intoxication from  the  absorption  of  the  products  of  intestinal  putre- 
faction. 

It  is  not  my  intention  to  outline  the  surgical  conduct  of  the  cases, 
but  simply  to  furnish  a  few  guiding  lines  to  the  general  practitioner 
in  his  difficult  decision  concerning  the  question  how  long  he  shall 
persist  in  purely  medical  treatment  and  when  to  insist  on  an  opera- 
tion. In  this  connection  it  is  expedient  to  advise  the  general  prac- 
titioner that  the  instruction  of  the  patient  himself,  as  well  as  his 
relatives,  in  the  critical  condition  of  the  disease,  is  imperative. 
There  is  always  considerable  time  lost  in  the  hesitation  of  the 
patient  to  consent  to  an  operation,  but  if  the  physician  has  made  the 
probability  of  an  operation  a  familiar  idea  to  the  sufferer  from  the 
beginning,  no  valuable  time  will  be  lost  when  the  critical  hour  for 
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the  decision  on  the  laparotomy  has  arrived.  How  long  shall  the 
practitioner  treat  his  cases  by  purely  medical  means?  This  question 
is  answered  differently  according  to  the  state  of  the  diagnosis. 
Two  conditions  may  exist :  (a)  Either  the  diagnosis  is  clear  during 
the  first  two  days,  or  ($)  the  diagnosis  is  obscure.  (<z)  If  the 
diagnosis  is  clear  during  the  first  two  days,  and  the  seat  as  well  as 
the  anatomic  nature  of  the  occlusion  is  recognized,  then  the  purely 
medical  treatment  should  not  be  continued  longer  than  forty-eight 
hours  (Nothnagel,  Boas,Naunyn).  If  the  bloodless  methods  of  treat- 
ment which  I  have  enumerated  have  been  applied  in  a  methodical 
and  energetic  manner  for  two  days  without  success,  laparotomy 
should  be  undertaken  immediately  at  the  end  of  the  second  day  in 
most  of  the  anatomic  forms  of  mechanical  occlusion.  ($)  The 
diagnosis  is  obscure.  What  course  is  the  practitioner  to  pursue? 
Cases  in  which  the  diagnosis  is  obscure,  as  they  come  under  observa- 
tion, are  of  two  classes  :  First,  those  with  an  intensely  acute  and  rapid 
course,  in  which  the  patients  enter  upon  a  state  of  collapse  in  a  sur- 
prisingly short  time.  As  these  cases  almost  always  terminate  fatally, 
they  should  in  my  opinion  be  operated  on  at  once,  for  every  life  that 
is  saved  in  this  manner  is  a  gain  and  a  gift,  pure  and  simple.  Sec- 
ondly, the  diagnosis  is  obscure,  but  the  course  is  moderate,  the  symp- 
toms not  severe.  Here  purely  medical  treatment  should  be  ex- 
tended to  two  days.  Gastric  lavage,  colon  distention,  and  opium 
may  often  bring  relief,  but  simultaneously  there  should  be  a  con- 
stant control  of  the  cardiac  action  and  the  general  condition  and 
strength  of  the  patient.  Such  a  sufferer  should  have  the  trained 
nurse  at  his  side  continuously,  and  should  be  visited  by  the  physi- 
cian every  three  hours. 

In  this  connection  it  is  also  important  to  distinguish  between 
symptoms  of  strangulation,  which  are  characterized  chiefly  by  grave 
symptoms  of  collapse  and  depression  of  the  heart's  action,  and  the 
symptoms  of  simple  occlusion,  where  collapse  is  not  marked  and  the 
heart's  action  is  in  a  fairly  good  condition.  The  condition  of  the 
pulse  is  the  best  indication  of  the  state  of  the  heart.  The  "  tactus 
eruditus"  of  the  physician  can  here,  in  many  instances,  suffice  to 
judge  the  period  at  which  medical  treatment  must  cease  and  surgical 
treatment  begin.  The  characteristic  of  the  pulse  may  be  designated 
as  (1)  frequency  or  rate,  (2)  tension,  (3)  fullness,  (4)  the  height,  or 
11 — 27 
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impulse.  If  the  frequency  or  rate  is  moderate,  the  tension,  fullness, 
and  height  considerable,  we  are  confronted  with  only  moderate 
occlusion  symptoms,  as  a  rule,  even  though  there  may  be  stercoral 
vomiting  and  much  distention  of  the  abdomen.  But  if  the  rate  or 
frequency  increases,  together  with  a  reduction  of  the  tension  and 
fullness,  especially  if  there  are  other  symptoms  of  collapse,  then  we 
are  confronted  with  a  condition  of  strangulation,  an  indication  for 
prompt  operation. 

Occasionally  the  practitioner  is  not  called  to  attend  a  case  until 
several  days  after  the  first  appearance  of  the  occlusion.  As  the 
diagnosis  can  be  distinctly  made  only  during  the  first  two  days,  it 
must  naturally  be  more  or  less  obscure  in  these  cases.  Continuous 
vomiting,  intolerable  pains,  insomnia,  lack  of  nutrition,  and  often 
intense  autointoxication  from  the  intestine,  have  reduced  them  to  a 
condition  where  they  can  hardly  stand  an  extensive  operation.  On 
the  other  hand,  if  they  are  not  operated,  they  will  inevitably  die. 
What  is  to  be  done  ?  If  the  general  condition,  as  evidenced  by  a 
fair  condition  of  the  heart,  gives  hope  that  they  can  stand  a  lapa- 
rotomy, this  should  be  undertaken  as  the  only  chance  they  have  of 
surviving  the  attack.  Very  frequently  the  establishment  of  an 
artificial  anus  is  the  extremest  operative  measure  such  a  patient  can 
stand.  The  criticism  I  have  given  in  the  preceding,  concerning 
the  reliability  of  statistics  on  the  results  of  medical  and  opera- 
tive treatment  respectively,  is  supported  by  the  discovery  that  in 
many  of  them  cases  of  simple  peritonitis  and  perityphlitis  and 
appendicitis  are  included  among  intestinal  occlusions.  A  thorough 
and  very  critical  classification  of  this  entire  clinical  material  would 
probably  bring  to  light  many  other  defects,  such  as  errors  in  the 
duration  of  the  occlusion,  in  the  age  of  the  patient,  or  in  the  exact 
nature  of  the  pathological  conditions  causing  them. 

Boas  (/.  c,  p.  461)  arrives  at  the  conclusion  that  purely  medical 
treatment  and  surgical  treatment  may  show  an  equal  number  of 
successes  and  equal  dangers,  and  it  becomes  the  duty  of  the  physi- 
cian to  decide  in  each  individual  case  which  method  of  treatment 
offers  the  best  prospects  of  cure.  My  personal  experience  at  our 
clinic  at  the  University  of  Maryland  and  the  results  of  other  large 
hospitals  in  the  United  States  from  which  I  could  collect  information 
lead  me  to  differ  from  this  conclusion.      It  is  true  the  statistics  of 
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Chas.  L.  Gibson  (/.  c.)  give  a  mortality  of  6y  per  cent,  for  strangu- 
lations, but  then  the  mortality  for  all  operations  for  intestinal 
obstructions  was  only  47  per  cent.  Above  all,  we  must  not  forget 
that  Gibson's  statistics  are  not  American  statistics  exclusively,  but 
collected  from  the  entire  literature  of  the  subject,  and  suffering  from 
the  same  defects  which  I  have  previously  specified  as  found  in  the 
statistics  of  other  countries.  H.  Zeidler  ("  Mitt.  a.  d.  Grenzgeb.," 
Bd.  v,  S.  608)  also  gives  the  same  number  of  recoveries  and  fatalities 
under  medical  as  well  as  surgical  treatment.  The  figures,  however, 
upon  which  these  statistics  are  based  date  back  to  the  beginning  of 
antiseptic  surgery,  at  which  time  the  diagnosis  of  intestinal  occlusion 
was  by  no  means  as  advanced  as  it  is  at  the  present  day,  and  the 
clinicians  did  not  transfer  their  intestinal  occlusions  to  the  surgeon 
until  all  internal  methods  of  treatment  had  been  exhausted  and  the 
cases  were  all  in  an  advanced  stage  of  the  disease.  Therefore  the 
comparatively  mediocre  results  of  surgical  treatment  are  explained 
by  the  fact  that  the  operations  were  undertaken  too  late.  It  is  true 
that  some  invaginations,  some  forms  of  enterostenoses  or  obtura- 
tions by  gall-stones  or  coproliths,  can  be  successfully  treated  and 
cured  by  purely  medical  treatment.  Curshmann  ("  Deutsch.  med. 
Wochenschr.,"  1887,  No.  21)  even  claims  to  have  produced  cures 
of  inflections,  incarcerations  by  bands  and  volvulus,  by  this  method, 
and  in  some  cases  was  able  to  support  his  arguments  by  the  results 
of  autopsies.  All  these  things  may  be  true  and  are  admitted.  It 
is  also  undeniable  that  laparotomy  is  no  innocent  procedure.  That 
does  not  change  any  of  the  deductions  which  I  have  previously 
made — namely,  that  in  all  strangulations  or  incarcerations,  volvulus 
or  knot  formations,  inflections,  tendings  and  kinking,  and  invagina- 
tions medical  treatment  should  not  be  prolonged  over  forty-eight 
hours.  In  enterospasm  and  all  obturations  purely  medical  treat- 
ment may  be  somewhat  prolonged  according  to  special  indications. 
Are  shock  and  peritonitis  contraindications  against  operation? 
Shock  and  collapse  may  be  met  with  immediately  at  the  onset  of 
the  occlusion,  when  this  should  be  designated  as  the  incarceration 
shock,  and  toward  the  end  of  the  disease  from  gradual  exhaustion 
of  the  vital  powers.  This  is  the  collapse,  coming  on  as  the  disease 
progresses,  from  vomiting,  pain,  insomnia,  and  lack  of  food.  The 
incarceration  shock  which  comes  on  with  the  initial  symptoms  of 
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the  disease  is  caused  reflexly  by  the  act  of  the  incarceration  itself. 
So  far  from  being  a  contraindication  to  operation,  it  is  actually  an 
urgent  indication  for  prompt  surgical  procedure.  Many  times  the 
action  of  the  heart  is  observed  to  improve  the  minute  the  abdomen 
is  opened,  and  especially  immediately  after  the  strangulating  agency 
is  removed.  The  collapse  which  comes  on  at  the  end  of  the  dis- 
ease is  a  different  condition.  It  means  exhaustion.  The  majority 
of  these  patients  will  come  to  grief  under  an  operation.  But  then, 
that  is  their  only  hope.  Every  such  case  which  is  luckily  brought 
over  the  effect  of  an  operation  is  practically  a  human  being  lifted 
out  of  the  grave.  It  must  be  left  to  the  judgment  of  the  surgeon 
to  decide  whether  he  shall  yet  operate  or  not. 

Peritonitis. 

If  the  peritonitis  is  restricted,  it  does  not  constitute  a  special  con- 
traindication to  operation.  Many  operations  are  undertaken  when 
a  circumscribed  peritonitis  exists,  and  the  cases  result  in  recovery. 
Such  small  areas  of  peritonitis  can  in  fact  rarely  be  diagnosed.  But 
when  the  peritonitis  is  diffuse,  the  operation  becomes  hazardous. 

An  operation,  when  once  decided  upon,  places  the  further  con- 
duct of  the  case  in  the  hands  of  the  operator.  Therefore  the 
question  of  the  kind  of  operation  to  be  performed  can  not  be  con- 
sidered one  of  the  objects  of  this  chapter.  But  for  the  instruction 
of  the  general  practitioner  I  may  state  that  the  selection  between 
an  artificial  anus, — an  intestinal  fistula  communicating  with  the 
exterior, — on  the  one  hand,  and  a  laparotomy  involving  searching 
through  the  intestine  for  the  cause  of  the  impermeability,  and  the 
subsequent  removal  of  it,  is  also  of  interest  to  the  internal  clinician, 
because  the  question  rests  not  only  upon  his  diagnosis,  but  also 
upon  the  power  of  endurance  of  the  patient,  of  which  he  often  is 
the  only  judge.  In  a  general  way  it  can  be  said  that  the  artificial 
anus  is  indicated  in  a  number  of  forms  of  obturation,  when  the 
position  and  kind  of  the  obstruction  are  known.  But  in  all  forms 
of  strangulation,  incarceration,  invagination,  volvulus,  and  in  some 
forms  of  obturation  in  which  there  is  no  special  diagnosis  of  the 
obstruction,  laparotomy  and  seeking  out  of  the  cause  of  the  im- 
permeability are  indicated.  Artificial  anus,  intestinal  fistula,  or 
enterostomy  has  in  my  experience  been  but  a  makeshift,  justifiable 
only  when  the  strength  of  the  patient  did  not  permit  of  a  laparot- 
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omy  ;  or  when  a  laparotomy  had  been  performed,  and,  after  careful 
searching,  the  obstacle  could  not  be  found.  After  all,  laparotomy 
and  seeking  out  the  cause  of  the  obstruction  are  the  course  indi- 
cated both  by  practical  experience  as  well  as  theoretical  considera- 
tions (Nothnagel).  The  results  of  laparotomy  are  the  more  favor- 
able when  the  surgeon  is  enabled  to  proceed  directly  toward  the 
seat  of  the  obstacle.  In  39  laparotomies  undertaken  for  the  relief 
of  internal  obstructions  by  peritoneal  bands  and  adhesions,  as  a 
consequence  of  external  hernias, — which  most  frequently  permit  of 
a  direct  conclusion  as  to  the  seat  of  the  obstruction, — Naunyn  has 
tabulated  28  recoveries,  or  72  per  cent. 

Treatment  of  Individual  Forms  of  Obstruction. 

Strangulations  and  Incarcerations. — If  the  diagnosis  is  clear, 
the  physician  may  consume  from  twenty-four  to  forty-eight  hours 
by  the  medical  treatment  outlined  in  the  preceding,  and  unless 
decided  recovery  follows,  an  operation  must  be  undertaken. 

Inflections. — The  distinction  between  the  inflections  and  internal 
incarcerations  and  strangulations  meets  with  insurmountable  diffi- 
culties, and  therefore  the  kinkings,  bendings,  and  inflections  should 
be  treated  as  are  the  incarcerations  and  strangulations. 

Invaginations  and  Intussusceptions. — (1)  Acute;  (2)  chronic. 

/.  Acute. — Although  such  an  excellent  surgeon  as  Rydygier 
himself  recommends  a  trial  of  the  bloodless  medical  treatment  for 
invagination  ("  Deutsch.  Zeitschr.  f.  Chir.,"  1896,  Bd.  xlii),  this 
should  not  be  extended  over  twenty-four  hours,  for  the  far  better 
results  of  early  operation  are  evident  from  the  best  of  the  statistics. 
The  most  recent  statistical  compilation  is  that  by  Chas.  L.  Gibson, 
of  which  I  have  quoted  the  following  tables  ("Annals  of  Surgery," 
October,  1900).  According  to  the  tables  of  this  author,  the  mortality 
of  the  first  six  days  after  the  beginning  of  the  symptoms  of  invagina- 
tion was  the  following :  First  day,  37  per  cent. ;  second  day,  39  per 
cent.;  third  day,  61  per  cent. ;  fourth  day,  67  per  cent. ;  fifth  day, 
73  per  cent. ;  sixth  day,  75  per  cent.  Here,  then,  the  guiding  rule 
will  be  :   Medical  treatment  no  longer  than  for  twenty-four  hours. 

The  following  tables  concerning  the  operative  results  on  500 
cases  of  various  forms  of  intestinal  obstruction  are  taken  from  the 
article  by  Dr.  Charles  L.  Gibson  (/.  c.)  : 
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TABLE  II.— MORTALITY  OF  THE  DIFFERENT  VARIETIES  OF 
OBSTRUCTION. 
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For  intestinal  obstruction  alone,     . 

For  all  one  thousand  cases,     .    .    . 

TABLE  III.— INTUSSUSCEPTION,  ONE  HUNDRED  AND  EIGHTY-SEVEN 
CASES;  MORTALITY  AND  CONDITION  BY  DAYS. 
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TABLE  IV.— DIVISION  OF  CASES  ACCORDING  TO  AGE. 


Number  of  cases, 

Per  cent.,  total  number  of  cases, 

"         males, 

"         mortality, 

**         bands 

"         intussusception,   .    .    . 

"         volvulus,       .         ... 

"         Meckel's  diverticulum, 

"  openings, 

"         gall-stones,       .... 

"         foreign  bodies,     .    .    . 
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81 

14 
70 

47 


18 


TABLE  V.— DIVISION  OF  CASES  ACCORDING  TO  SEX. 


Males. 


Females. 


Mortality, 
Males. 


Mortality, 
Females. 


Total, 

Per  cent,  of  obstruction  cases,  .  . 
"  of  hernia  cases,  ... 
"        of  intussusception,   .    .    . 

"        of  bands, 

"        of  volvulus,       

"        of  Meckel's  diverticulum, 

"        of  openings, 

"        of  gall-stones, 

' '        of  foreign  bodies,     .    .    . 


472 
65 
34 
72 

58 
64 

78 
52 
24 

43 


410 

35 
66 
28 
42 
36 
22 
48 
66 
57 


Per  Cent. 
53 
54 
28 

45 
40 

65 
65 
63 
33 


Per  Cent. 
37 
33 
40 

56 
3° 
39 
33 
35 
53 


Intussusceptions. — If  the  diagnosis  of  intussusception  is  sure, 
which  in  many  cases  offers  no  great  difficulties  (dysenteric,  offen- 
sive hemorrhagic  evacuations,  or  even  stools  consisting  of  blood 
alone,  and  a  cylindrical-shaped  tumor),  it  is  left  to  the  surgeon's 
discretion  whether  he  shall  perform  an  operation  immediately  or  not. 
In  small  children,  if  internal  therapeutics  have  had  no  good  result, 
an  early  operation  is  advisable,  because  in  them  the  disease  usually 
proceeds  more  rapidly.  According  to  the  statistics  of  Chas.  L. 
Gibson,  just  quoted  on  previous  pages  ("Annals  of  Surgery," 
October  and  November,  1900),  laparotomy  gives  more  favorable 
results  in  such  cases  when  the  intussusception  may  yet  be  replaced 
than  when  a  resection  is  necessary.  In  adults  there  is  no  such 
imperative  need  for  haste  in  operating,  because  in  them  the  disease 
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occasionally  results  favorably  without  operation  ;  the  intestine 
in  cases  not  far  advanced  becomes  permeable  for  a  while.  It 
happens  in  exceptional  cases  when  no  adhesions  have  formed,  that 
intussusceptions  may  be  restored  to  the  normal  state  even  a  long 
time  after  their  first  occurrence.  Schramm  has  reported  such  a 
replacement  eighteen  days  after,  and  Czerny  a  similar  one  six 
months  after  the  first  beginning  of  the  abnormality.  Wilson  with- 
drew an  intussusception  after  seventeen  days  of  obstructive  symp- 
toms, and  the  patient  recovered  ("  Transylvania  Jour.  Med.,"  1835, 
vol.  viii,  p.  4S6).  Although  in  the  table  of  500  cases  of  intestinal 
obstruction  which  I  have  collected  from  literature  32  percent.,  or 
nearly  one-third,  of  the  cases  of  intussusception  recovered  under 
purely  medical  treatment,  it  is  in  my  opinion  a  bad  policy  to  anticipate 
such  a  recovery.  Many  times  it  is  associated  with  the  sequestra- 
tion of  an  intestinal  slough,  which  in  the  later  history  eventually 
leads  to  death  from  annular  strictures.  Peritonitis  and  the  forma- 
tion of  bands  also  follow  intestinal  sloughing.  Lanceus  has 
reported  a  slough  of  3  feet  of  the  ileum  ("Rev.  Med.,"  Buenos 
Ayres  ;  Canad.  "  Lancet,"  1880,  vol.  xm,  p.  360). 

Gibson  believes  that  although  the  means  of  purely  medical 
treatment  constitute  a  valuable  aid,  and  should  be  the  first  choice 
under  certain  conditions,  "it  is  almost  a  misfortune  that  there 
should  be  a  means  of  relief,  as  owing  to  its  ill-judged  use  it  costs 
many  lives  by  delay  and  illusions  as  to  its  effects." 

2.  Chronic  Invagination. — Most  authors  agree  that  the  bloodless 
method  of  treatment  may  be  applied  for  a  longer  time  in  these 
forms  of  invagination.  However,  they  may  here  also  be  easily 
overdone.  The  changes  in  the  neck  of  the  intussusceptum  may  be 
such  that  forced  colon  irrigations  may  easily  cause  intestinal  rup- 
ture. Rydygier's  (/.  c.)  statistics  of  operative  treatment  of  chronic 
invaginations  give  a  rather  low  mortality — only  24  per  cent. 
Therefore  it  is  wise  not  to  extend  medical  treatment  longer  than 
four  or  five  days. 

Volvulus. — The  diagnosis  of  the  location  and  nature  of  the 
obstruction  is  not  difficult  in  this  case.  Therefore  the  surgeon  will 
have  no  difficulty  in  finding  the  seat  of  the  trouble  after  laparotomy. 
The  clinician  may  then  occupy  two  or  three  days  with  his  efforts 
to  produce  a  solution  of  the  twist.      This  is  especially  recommended 
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by  Naunyn,  who  favors  an  individualizing  plan  of  treatment  in  these 
cases,  and  advocates  the  operation  only  in  severe  cases  giving  evi- 
dence of  strangulation  symptoms.  Nothnagel  favors  a  prompter 
operation  whenever  the  diagnosis  of  volvulus  is  clear,  no  matter 
whether  the  course  is  an  intensely  acute  one  or  one  of  moderate 
severity. 

Intestinal  Paralysis. — This  may  be  surgical  or  purely  medical. 
Surgical  treatment  may  become  necessary  where  the  motor  insuf- 
ficiency of  the  intestine  is  due  to  complications  resulting  from  exter- 
nal hernias,  or  inflamed  and  undescended  testicle.  The  form  of 
intestinal  paralysis  which  follows  upon  traumas,  peritonitis,  and 
intra-abdominal  operations  baffles  every  kind  of  treatment.  The 
intestine  may  be  stimulated  by  enemata  or  purges  ;  massage,  elect- 
tricity,  and  hydropathic  applications  are  sometimes  followed  by 
apparently  favorable  results  for  a  short  while.  Intestinal  puncture 
may  relieve  the  meteorism,  but  is  a  hazardous  undertaking  if  the 
intestine  is  paralyzed.  The  most  favorable  form  of  motor  intestinal 
insufficiency  is  that  which  is  due  to  fecal  obturation.  This  type 
can  generally  be  overcome  by  the  methods  of  treatment  already 
outlined.  The  same  can  be  said  of  the  reflex  intestinal  paralysis, 
which  is  due  to  removable  causes — for  instance,  orchitis,  salpin- 
gitis, inflammatory  conditions  about  the  biliary  passages,  appendix, 
ovaries,  etc.  A  number  of  spontaneous  recoveries  from  intestinal 
paralysis  have  been  reported,  and  I  have  personally  observed  what 
was  apparently  a  grave  case  of  paralysis  of  the  intestine  associated 
with  sudden  dilation  of  the  transverse  colon,  and  which  followed  an 
operation  for  the  removal  of  gall-stones,  recover  completely  after 
it  had  existed  for  six  days.  The  treatment  consisted  of  castor  oil 
by  the  mouth,  lavage  of  the  stomach  and  colon,  hypodermic  injec- 
tions of  sterile  olive  oil  and  strychnin,  and  the  application  of  a  strong 
faradic  current  to  both  the  rectum  and  the  abdominal  wall  simul- 
taneously. 

Intestinal  Obturation  Caused  by  Gall-stones. — The  opera- 
tive results  have  not  been  very  satisfactory  hitherto  in  these  cases. 
Therefore  the  indications  in  favor  of  an  operation  must  be  weighed 
with  extreme  care  in  gall-stone  occlusion,  and  the  individual 
features  of  the  case  carefully  considered.  If  we  can  detect  a 
slow  downward  movement  of  the  stone  in  the  small  intestine,  and 
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if  it  causes  no  lesions  of  the  intestinal  wall  (ulcers,  bleedings,  and 
peritonitic  irritation),  we  may  quietly  await  the  result,  since  the 
prospects  for  a  spontaneous  cure  are  not  bad.  If  the  stone 
remains  a  long  time  at  one  place,  if  the  symptoms  of  occlusion  are 
very  severe,  if  a  violent  pain  is  felt  at  the  seat  of  the  stone,  and  if 
blood  is  found  in  the  evacuations,  an  operation  may  finally  become 
necessary. 

Obturation  Caused  by  Foreign  Bodies. — Foreign  bodies 
usually  stick  fast  in  the  intestine  only  when  the  intestinal  lumen  is 
stenosed  at  any  point.  If  we  can  find  out  that  the  swallowed  for- 
eign body  was  pointed,  angular,  or  sharp-edged,  an  operation  is 
advisable  on  account  of  greater  intestinal  lesions  and  of  perforation. 
If  the  appearance  and  size  of  the  foreign  body  are  not  known,  the 
indications  in  favor  of  an  operation  and  the  choice  of  the  time  are 
the  same  as  in  chronic  intestinal  stenosis,  which  we  have  already 
discussed. 

Naunyn  has  rendered  the  task  of  the  physician  much  easier  by 
rendering  the  indications  for  an  operation  more  precise  in  the  various 
kinds  of  intestinal  occlusion.  In  spite  of  this,  however,  the  task  is 
still  a  very  difficult  one,  on  account  of  the  exceedingly  difficult  dif- 
ferential diagnosis  and  the  varying  course  of  the  disease,  which 
may  differ  considerably  even  in  those  cases  of  intestinal  occlusion 
which  are  due  to  the  same  causes.  If  the  physician  wishes  to  do 
justice  to  his  task  he  must  carefully  weigh  the  reasons  for  and 
against  an  operation,  and  cautiously  consider  each  individual  cir- 
cumstance in  the  case  before  him.  If  he  does  this  he  will  usually 
succeed  in  solving  his  problem. 

In  the  more  severe  cases  of  intestinal  occlusion,  where  an  early 
operation  is  imperatively  necessary,  it  is  very  advisable  for  the 
physician,  unless  he  be  himself  a  trained  surgeon,  to  call  in  an 
experienced  surgeon  as  soon  as  the  diagnosis  of  intestinal  occlusion 
is  certain,  so  that  they  may  observe  and  treat  the  patient  together. 
This  is  hardly  ever  practicable  in  the  country,  but  in  the  larger 
cities  and  towns  it  may  generally  be  done.  If  such  early  conjoint 
treatment  and  observation  are  carried  out,  the  clinician  will  avoid 
the  reproach  of  the  operator  that  he  had  not  seen  his  case  early 
enough  and  was  unable  to  familiarize  himself  with  the  collateral 
conditions,  the  state  of  the  heart,  kidneys,  etc.,  which  are  so  essential 
to  a  successful  laparotomy. 
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In  such  cases  it  is  still  a  frequent  occurrence  that  the  sur- 
geon is  forced  to  rely  entirely  on  the  statements  of  the  physician 
in  charge,  who  in  turn  is  liable  to  error,  and  may  have  based 
his  treatment  on  false  deductions.  The  discussion  and  the  in- 
terchange of  opinions  between  the  surgeon  and  the  physician  are 
of  advantage  not  only  to  the  patient,  but  also  to  the  practitioners 
themselves.  If  they  have  determined  on  the  necessity  of  an  oper- 
ation, it  is  of  course  entirely  within  the  sphere  of  the  surgeon  alone 
to  say  what  kind  of  operation  it  is  to  be — whether  he  shall  con- 
struct a  preternatural  anus  or  perform  the  radical  operation.  The 
formation  of  an  artificial  anus  was  recommended  thirty  years  ago 
by  Frantzel,  and  later  also  by  experienced  surgeons.  It  has  the 
advantage  over  the  radical  operation  in  that  it  can  usually  be  carried 
out  more  easily.  In  more  recent  times  it  has  been  performed  by 
prominent  surgeons,  and  especially  in  those  cases  in  which  it  was 
impossible  to  locate  the  seat  of  the  occlusion.  It  has  also  been  ob- 
served repeatedly  that  soon  after  its  construction  the  feces  passed 
off  by  the  natural  way,  and  that  there  remained  nothing  to  be  done 
exept  to  close  the  artificial  anus  (Schede).  In  many  cases,  however, 
the  decision,  whether  an  artificial  anus  is  to  be  constructed  or 
whether  the  radical  operation  is  to  be  performed  must  be  made  after 
laparotomy.  In  regard  to  various  methods  of  operating  on  intes- 
tinal occlusions,  the  student  is  referred  to  the  text-books  on  sur- 
gery. 

Relapses  after  Operation  for  Intestinal  Obstruction. 

Whilst  operation  may  remove  the  direct  cause  of  an  impermea- 
bility, it  can  not  destroy  the  changes  or  effects  of  chronic  peritonitis  ; 
so  that  after  the  severance  of  adhesions  or  bands  renewed  obstruc- 
tion may  occur  months  after  the  operation  by  the  development  of 
new  adhesions.  Fortunately  these  accidents  are  rare,  and  as  a  rule 
relapses  after  operations  for  intestinal  obstructions  are  the  excep- 
tion. 

This  does  not  apply  to  the  volvulus  of  the  sigmoid  flexure,  which 
has  shown  a  strong  tendency  toward  relapses  even  after  operation. 
Surgical  treatment  may  untwist  the  loop  and  return  it  to  its  normal 
position,  but  it  can  not  always  remove  the  predisposing  cause, — 
viz.,  the  elongated  and  narrow  mesentery  of  the  sigmoid  flexure, — 
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which  may  be  still  further  contracted  by  a  local  mesenteritis,  making 
the  two  ends  of  the  loop  almost  parallel,  free  at  one  end,  but  fixed 
at  the  other.  Obalinski  was  obliged  to  repeat  laparotomy  for  volvu- 
lus of  the  sigmoid  twice  within  four  months  ("Arch.  f.  klin.  Chir.," 
Bd.  xlviii,  1894).  Braun  has  reported  two  relapses  in  a  similar 
case.  Roser  ("  Centralbl.  f.  Chir.,"  1883,  No.  43)  reports  loss  of 
a  patient  by  a  relapse.  Roux  ("  Centralbl.  f.  Chir.,"  1894,  No.  37) 
peiformed  three  laparotomies  on  the  same  patient  for  sigmoid  vol- 
vulus. Trojanoff  (quoted  by  Zeidler)  and  Sklifossowsky  ("  Chir. 
Annal.,"  Bd.  n,  S.  92,  Russian)  had  to  operate  a  second  time  for 
relapse.  H.  Zeidler  ("Mitt.  a.  d.  Grenzgeb.,"  Bd.  v,  S.  631)  re- 
ports a  similar  case.  A  number  of  operations  have  been  suggested 
with  the  special  object  in  view  of  preventing  these  relapses.  Senn 
("  Exper.  Beitr.  z.  Darmchir.,"  Basel,  1892)  proposed  shortening  the 
mesocolon  by  a  fold  parallel  to  the  axis  of  the  bowel.  Winiwater 
produced  an  entero-anastomosis  between  the  limbs  of  the  sigmoid. 
Trojanoff  did  a  similar  operation.  Braun  sewed  the  sigmoid  to  the 
inner  side  of  the  left  lateral  abdominal  wall.  Nussbaum  suggested 
sewing  it  to  the  wall  of  the  pelvis.  Roser  proposed  sewing  the 
mesentery  of  the  sigmoid  to  the  peritoneum  of  the  lateral  abdominal 
wall.  These  surgical  plans  to  prevent  relapses  of  volvulus  of  the 
sigmoid  are  mentioned  simply  to  emphasize  the  gravity  of  these  re- 
currences. In  my  own  experience  I  have  had  two  cases  of  relapses 
of  sigmoid  volvulus  after  operation.  It  is  very  desirable  that  some 
precautions  should  be  taken  during  the  operation  to  prevent  occur- 
rence of  relapses. 


THE  CLINICAL  ASPECTS  FOR  OPERATIVE  TREATMENT  OF 
CHRONIC  ENTEROSTENOSES. 

Operative  treatment  of  the  chronic  enterostenoses  should  always 
aim  at  the  radical  removal  of  the  cause  of  the  stenosis.  The  sur- 
gical methods  and  their  modifications  that  aim  at  a  restoration  of 
the  permeability  of  the  intestinal  channel  are  so  numerous  that  I 
have  restricted  this  consideration  to  the  fundamental  types  of  opera- 
tions which  are  in  common  use  to-day.  For  the  etiology  and 
pathology  of  enterostenoses  and  their  various  types  I  refer  to  the 
chapters   on    Enterostenosis,    Benign   and    Malignant    Neoplasms, 
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Intestinal  Occlusions,  Appendicitis,  Omphalomesenteric  Remains, 
Intestinal  Ulcers,  Cicatrices  and  their  Consequences,  etc.  The 
simplest  operative  procedure  for  the  relief  of  stenosis  is  simple  in- 
cision and  subsequent  intestinal  suture,  which  is  carried  out  for  the 
removal  of  an  obturating  gall-stone,  foreign  body,  or  polypus. 
Among  the  other  simple  operations  might  be  mentioned  disinvagin- 
ation  of  old  forms  of  intussusception.  Certain  forms  of  slight 
stenoses  can  be  cured  by  the  so-called  enteroplastic  operation,  ac- 
cording to  the  principles  described  by  Heineke-Mikulicz  for  stric- 
tures of  the  pylorus.  (See  Hemmeter's  "Diseases  of  the  Stomach," 
second  edition,  p.  363.)  The  liberation  of  an  intestine  from  com- 
pressing or  inflecting  adhesions  is  occasionally  also  one  of  the 
simpler  operations,  though  in  exceptional  conditions  it  may  become 
a  very  complicated  surgical  procedure.  The  great  majority  of 
enterostenoses  demand  the  execution  of  two  typical  major  opera- 
tions :  (1)  Entero-anastomosis  or  entero-enterostomy ;  (2)  enterectomy 
or  intestinal  resection.  Entero-anastomosis  aims  at  the  restoration 
of  the  permeability  of  the  canal  by  establishing  an  artificial  com- 
munication or  fistula  between  the  supra-  and  the  infrastenotic  loop, 
leaving  the  cause  of  the  stenosis  untouched.  Enterectomy  removes 
the  stenosed  area  completely,  and  restores  the  natural  conditions  for 
the  onward  movement  of  the  intestinal  contents.  If  we  are  con- 
fronted simply  by  a  technical  obstacle  of  a  benign  type — for  instance, 
an  inseparable  adhesion — both  operations  accomplish  their  object 
with  equal  effectiveness.  The  entero-anastomosis  has  the  advantage 
that  it  restores  the  permeability  where  the  radical  removal  of  the 
stenosed  section  can  not  be  executed  for  technical  reasons.  It  is  an 
easier  and  less  dangerous  operation.  But  intestinal  resection — en- 
terectomy— is  the  only  operation  which  can  remove  the  entire 
diseased  area.  There  is  a  third  operation  which  is  a  transitional 
form  between  these  two  operations  just  considered — viz.,  exclusion 
of  the  diseased  area  by  severing  it  from  the  remaining  intestine, 
but  permitting  it  to  continue  in  connection  with  the  mesentery,  and 
not  removing  it  from  the  abdominal  cavity.  The  intestinal  portions 
above  and  below  the  obstacle  are  united  by  suture,  and  the  loops 
belonging  to  the  excluded  obstructing  portion  are  brought  into 
union  with  themselves  or  made  to  open  externally.  Experience 
teaches  that  after  these  operations  a  radical  and  enduring  cure  has 
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resulted  in  many  cases ;  in  others  a  longer  or  shorter  period  of 
improvement  has  followed. 

Results  of  Enterectomy. — In  50  cases  of  intestinal  resection 
for  simple  stricture  reported  by  Hofmeister  ("  Beitr.  z.  klin.  Chir.," 
Bd.  xvn),  the  following  immediate  results  are  given:  34(68  per 
cent.)  recovered,  I  5  (30  per  cent.)  terminated  fatally  ;  in  one  case 
the  surgeon  had  to  confine  himself  to  exploratory  laparotomy.  In 
13  cases  operated  for  multiple  stenoses  the  same  surgeon  reports  5 
recoveries,  3  exploratory  laparotomies,  and  5  deaths.  These  statis- 
tics suffer  from  the  objection  that  they  are  not  the  individual  experi- 
ences of  the  author,  but  compiled  from  various  sources.  Von 
Schiller  has  reported  the  results  of  operations  executed  at  Czerny's 
clinic  within  four  years  for  occlusions  due  to  chronic  intestinal  dis- 
eases. There  were  1 5  resections,  8  for  malignant  neoplasm,  5  fortuber- 
culosis,  1  for  actinomycosis,  and  1  for  chronic  invagination.  Of 
these,  9  cases  recovered  and  6  died,  a  mortality  of  40  per  cent. 
("Beitr.  z.  klin.  Chir.,"  Bd.  xvn). 

Results  of  Entero-anastomosis. — In  the  paper  just  quoted  by 
Schiller,  there  were  10  cases  of  this  operation,  3  for  malignant  tumors, 
3  for  tuberculosis,  3  for  chronic  invagination,  and  I  for  incomplete 
volvulus.  Seven  cases  recovered  and  3  ended  fatally,  a  mortality 
of  30  per  cent.  Von  Eiselsberg  (Langenbeck's  "Arch.  f.  klin. 
Chir.,"  Bd.  liv)  performed  3  simple  entero-anastomoses  and  3  com- 
plete intestinal  exclusions,  in  1896,  without  losing  a  single  case. 
All  of  Hofmeister's  5  cases  of  simple  entero-anastomosis  recovered. 
Entero-anastomosis,  in  its  cause  and  consequences,  is  an  analogous 
operation  to  gastroenterostomy  (concerning  the  statistics  of  which 
see  Hemmeter,  "Diseases  of  the  Stomach,"  second  edition,  pp.  361, 
362).  In  complicated  cases  of  enterostenosis  the  operation  at  times 
becomes  arrested  after  the  abdomen  is  opened,  amounting  only  to 
an  exploratory  laparotomy.  Further  operation  being  impossible 
of  execution,  either  because  the  intestines  are  balled  up  into 
such  a  tight  knot  by  inseparable  adhesions  that  their  liberation 
without  producing  severe  lesions  is  impossible,  or  because  the 
surgeon  is  confronted  by  multiple  stenoses,  distributed  over  such  a 
wide  area  of  the  intestine  that  an  exclusion  or  resection  of  the 
diseased  district  is  simply  hazardous.  These  conditions  are  fortu- 
nately rare,  and,  as  a  rule,  only  met  with  in  very  advanced   and 
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inveterate  cases.  The  cases  where  a  total  resection  of  the  stenosed 
area  or  the  formation  of  an  artificial  by-way  is  absolutely  impos- 
sible are  so  rare  that  they  are  generally  reported  as  surgical 
curiosities.  In  a  paper  on  the  "Obstructive  Diseases  of  the 
Lower  Ileum,"  Bristovve  ("Amer.  Jour,  of  the  Med.  Sci.,"  Feb- 
ruary, 1 891)  has  reported  5  cases  of  stenosis  of  the  ileum,  of  which 
4  died  of  inanition  without  having  been  given  the  opportunity 
for  relief  by  rational  surgical  aid.  In  the  fifth  case  an  operation 
was  undertaken  which  went  no  further  than  an  exploratory  lapa- 
rotomy, because  the  malignant  nature  of  the  disease  became  appar- 
ent. Bristowe  expresses  himself  as  a  determined  opponent  of 
operation,  in  spite  of  the  discouraging  result  of  expectant  treatment 
and  the  open  confession  that  this  form  of  therapy  must  be  inevitably 
followed  by  a  fatal  termination  in  these  cases.*  Although  I  admit 
that  the  technical  difficulties  of  operation  for  enterostenosis  may  be 
very  grave,  it  is  doubtful  whether  the  internal  clinician  is  a  competent 
judge  of  the  possibility  or  impossibility  of  executing  a  successful  oper- 
ation, The  results  of  Halsted,  Keen,  Senn,  Weir,  Park,  McBurney, 
and  a  large  number  of  other  Americans,  as  well  as  of  the  German 
surgeons  who  have  been  cited  in  various  parts  of  this  chapter,  will 
serve  to  give  an  idea  of  the  almost  insurmountable  difficulties  which 
modern  surgeons  have  surmounted  with  admirable  success.  When 
the  operations  are  undertaken  for  chronic  enterostenosis  of  a  benign 
type,  the  patients  recover  in  the  great  majority  of  cases ;  but  patients 
afflicted  with  malignant  intestinal  diseases  are  naturally  unfavorable 
subjects  for  restitution  to  integrity.  As  an  individual  afflicted  with 
malignant  stenosis  must  inevitably  perish,  every  attempt  to  save 
such  a  patient  by  operative  procedure  or  to  relieve  his  symptoms 
for  a  longer  period  is  justifiable.  To  quote  again  from  the  statis- 
tics of  Schiller  (/.  c.)  from  Czerny's  clinic  at  Heidelberg,  1  case  of 

*  At  the  end  of  his  paper  Dr.  Bristowe  states  that  he  might  recommend  exploratory  lap- 
arotomy, but  doubts  that  there  will  be  any  favorable  results  therefrom,  in  his  estimation 
the  autopsies  of  his  cases  proved  that  a  radical  operation  had  no  prospects  of  success  for 
technical  reasons.  The  reader  is  referred  to  the  original  paper  for  the  details  of  the 
necropsy,  which  I  believe  will  convince  the  conservative  clinician  that  this  writer  has  by 
no  means  proved  the  impossibility  of  executing  a  successful  operation  in  3  of  his  cases. 
The  third  case,  that  of  a  man  sixty-four  years  old,  with  adhesions  2  inches  above  the 
ileocecal  valve,  there  producing  an  angular  inflection,  impresses  me  as  having  been 
indeed  a  very  favorable  case  for  operation. 
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intestinal  sarcoma  continued  in  perfect  health  for  ten  years  and  six 
months  after  the  operation,  2  cases  of  carcinoma  continued  well  for 
five  and  a  half  years,  and  a  third  case  for  three  and  a  quarter  years. 

The  results  of  operation  for  tuberculous  stricture  give  to  these 
an  intermediate  position  between  the  malignant  and  benign  stenoses. 
A  review  of  the  surgical  procedures  for  the  operative  treatment  of 
tubercular  strictures  and  their  relative  value  is  given  in  an  excellent 
paper  by  Rudolph  Matas  ("  Phila.  Med.  Jour.,"  July  9,  1898). 
Of  50  complete  resections  for  tuberculous  strictures  tabulated  by 
this  author,  including  cases  in  which  an  artificial  anus  was  left  after 
incision,  there  were  34  cures  (68  per  cent.)  and  15  deaths  (30  per 
cent).  Almost  as  good  results  have  been  obtained  by  entero-anas- 
tomosis. 

The  German  results  of  operation  for  chronic  enterostenoses  are 
given  in  a  paper  by  Dr.  Sklodowski  ("  Mitt.  a.  d.  Grenzgeb.,"  1900, 
Bd.  v,  S.  329).*  Also  in  an  "Inaugural  Dissertation"  by  Kurt 
Tietze  ("  Ueber  die  totale  Darm  ausschaltung,"  Leipzig,  1899). 

Length  of  Intestine  which  Can  Be  Resected  without  Dan- 
ger to  Life. — From  the  experiments  of  Nicholas  Senn,  abstracted  in 
his  "Practical  Surgery,"  pages  800-802,  and  of  Trzebicky  ("  Prze- 
glad  Chirurgic,"  1894,  Tom  I,  Zesz  4)  on  dogs,  the  organism  will 
survive  the  removal  of  one-half  of  the  small  intestine,  not  including 
the  duodenum ;  two-thirds  of  the  intestine,  when  removed,  destroys 
the  chemistry  and  mechanism  of  digestion  to  such  a  degree  as  to 
make  life  impossible.  This  author  has  compiled  9  cases  of  extensive 
intestinal  resection  in  the  human  being,  the  length  of  the  resected 
portion  varying  from  100  to  200  cm.  (39^  to  79  inches).  Of  these, 
5  cases  recovered,  including  one  of  Kocher,  of  208  cm.  (825^ 
inches),  and  one  of  Koeberle,  of  205  cm.  Dr.  T.  A.  Ashby  re- 
sected 26  inches  of  intestine  at  the  University  of  Maryland  Hospital, 
making  an   end-to-end    anastomosis   with   a   Murphy  button    and 


*Both  Sklodowski  (/.  c. ,  p.  396)  and  Matas  (/.  c. ,  p.  78)  speak  of  a  re-establishment 
of  fecal  "circulation,"  a  confusing  term,  which  should  be  eliminated  from  the  literature 
of  intestinal  surgery,  because  there  is  no  such  thing  as  circulation  of  feces.  There  is  a 
normal  downward  peristaltic  movement,  and  under  pathological  conditions  an  abnormal 
antiperistaltic  movement  of  the  fecal  matter.  But  a  circulation  of  feces,  which  includes 
the  return  of  the  moving  substance  to  the  original  starting-point,  is  a  physiological 
impossibility. 

II—28 
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removing  tubes  and  ovaries  from  which  the  suppurative  inflamma- 
tion had  started.  The  case  recovered  and  was  well  one  year  after 
the  operation  ("Jour.  Amer.  Med.  Assoc,"  November  11,  1899). 
In  a  case  *  operated  at  the  Johns  Hopkins  Hospital,  Baltimore,  by 
Dr.  J.  Mitchell,  the  measurement  of  the  resected  portion  was  stated 
to  be  9  feet  of  small  intestine.  The  case  was  one  of  embolism  of 
the  mesenteric  artery.  To  my  knowledge  this  is  the  longest  piece 
of  intestine  that  has  been  resected. 


THE  SURGICAL  TREATMENT  OF  INTESTINAL  NEOPLASMS. 

(A)  MALIGNANT  NEOPLASMS,  CARCINOMA,  AND  SARCOMA. 
(B)  BENIGN  NEOPLASMS. 

As  there  is  no  successful  internal  treatment  of  malignant  neo- 
plasms, all  that  the  practitioner  can  accomplish  is  the  symptomatic 
relief  of  pain,  intestinal  hemorrhage,  tenesmus,  obstipation,  and 
peritonitis.  The  only  way  to  accomplish  anything  like  permanent 
relief  is  by  operation.  It  will  be  the  duty  of  the  clinician,  also,  to 
establish  the  diagnosis.  Is  he  confronted  with  a  case  of  intestinal 
carcinoma?  In  which  part  of  the  intestine  is  it  located?  Are  there 
any  adhesions  or  metastases  ?  The  great  difficulty  lies  in  the  task 
to  transfer  to  the  surgeon  cases  that  have  been  diagnosed  suffi- 
ciently early  to  permit  of  radical  extirpation  of  the  neoplasm.  Un- 
fortunately the  early  diagnosis  of  intestinal  carcinoma,  in  the  present 
state  of  our  knowledge,  is  simply  impossible.  In  most  cases  an 
absolute  diagnosis  can  only  be  made  by  exploratory  laparotomy. 
It  is  encouraging  to  note  that  the  remote  results  of  operations 
undertaken  with  a  view  to  extirpate  intestinal  carcinomas  are  im- 
proving from  year  to  year.  The  surgical  treatment  of  the  rectal 
carcinoma  has  been  described  in  a  separate  chapter.  Sarcomas  of 
the  small  intestine  rapidly  become  inoperable  owing  to  adhesions 
with  adjacent  intestinal  loops  or  organs,  and  owing  to  metastases  in 
the  mesenteric  and  retroperitoneal  lymph-glands.  In  1899  Siegel 
reported  that  sarcoma  of  the  small  intestine  was  the  indication  for 
resection  in  but  5  cases  up  to  that  year.  Only  one  of  these  patients 
lived  one  year  after  the  operation.  In  2  cases  the  later  history  was 
not  observed,  and  1  case  died  of  metastases  three  weeks  after  the 

*  The  case  terminated  fatally. 
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operation.  Czerny,  however,  reports  a  more  favorable  result  in  a 
female  patient  whom  he  first  operated  for  an  ovarian  sarcoma  and  5 
years  later  for  an  alveolar  sarcoma  of  the  small  intestine.  She  was 
still  in  perfect  health  six  years  after  the  second  operation. 

The  Carcinomas  of  the  Large  Intestine. — This  history  and 
statistics  of  the  work  of  American  surgeons  on  this  subject  is  given 
in  the  special  works  stated  at  the  end  of  this  chapter.  In  addition 
to  the  figures  designating  the  most  frequent  location  of  cancers  in 
the  large  intestine  which  I  have  already  given  (see  pp.  680  and 
683,  vol.  1),  I  might  add  the  following  of  Leichtenstern.  Of  121 
carcinomas  of  the  large  intestine,  42  were  in  the  sigmoid,  32  in  the 
cecum,  30  in  the  transverse  colon,  hepatic  and  splenic  flexures,  1 1 
in  the  descending  colon,  and  6  in  the  ascending  colon.  As  late  as 
1880  Pean  recommended  enterotomy  above  the  obstacle  as  the  only 
surgical  procedure  to  be  advocated  for  the  relief  of  the  symptoms 
caused  by  intestinal  cancer,  and  in  1883  Mydel  recommended  the 
artificial  anus  for  one  year  in  order  to  prevent  a  relapse  of  stenotic 
symptoms.  Both  of  these  opinions  have  been  superseded  by  the 
results  of  resection.  At  the  German  Surgical  Congress,  held  at 
Berlin,  April,  1900,  Korte,  in  an  article  on  "The  Operative  Treat- 
ment of  Malignant  Tumors  of  the  Large  Intestine,"  presented  a 
number  of  patients  and  demonstrated  specimens  of  carcinoma  of 
the  large  intestine  which  he  had  removed.  He  has  operated,  in  all, 
in  54  cases  ;  the  oldest  patient  was  eighty-four  years  old,  and  9 
patients  were  in  the  thirties.  The  site  of  the  tumor  was  the  sigmoid 
flexure  in  19  cases  ;  it  was  ileocecal  in  15  cases.  The  most  impor- 
tant symptom  is  passage  of  blood  and  mucus  in  the  stools  and  the 
early  occurrence  of  intestinal  stenosis  from  annular  tumors.  It  was 
possible  to  perform  the  radical  operation  in  19  of  his  54  patients. 
Five  of  the  patients  which  were  presented  remained  well  from  three 
to  eight  and  one-half  years  after  operation.  As  a  palliative  oper- 
ation enterostomy  is  preferable  to  entero-anastomosis. 

Wolfler's  statistics  ("Berlin,  klin.  Wochenschr.,"  1896,  No.  24) 
show  a  mortality  of  39. 5  per  cent,  for  all  forms  of  intestinal  resec- 
tions, but  for  resections  undertaken  specifically  for  intestinal  carci- 
noma the  mortality  was  54  per  cent.  This  difference  emphasizes 
the  influence  which  the  nature  of  the  malignant  disease  exerts  upon 
the  result  of  the  operation.     In  1890  Billroth  (Tenth  International 
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Congress  of  Medicine,  Berlin,  1 891)  reported  a  mortality  of  50  per 
cent.,  and  in  1892  Czerny  a  mortality  of  50  per  cent.  On  the  other 
hand,  there  is  a  possibility  of  considerable  prolongation  of  life,  as 
shown  by  the  results  of  Wolfler's  operations,  7  of  whose  patients 
lived  four  years,  and  1  5  lived  from  one  and  one-half  to  three  and 
one-half  years,  after  resection  for  carcinoma,  without  return  of  the 
disease.  It  is  known  of  individual  cases  that  from  eight  to  seven- 
teen years  have  elapsed  after  operation  in  comparatively  good  health 
of  the  patient. 

The  Surgery  of  Benign  Neoplasms. — The  benign  neoplasms, 
described  in  a  separate  chapter,  call  for  operative  treatment  only 
when  they  give  rise  to  symptoms  of  enterostenosis  or  occlusion. 
Steiner  has  reported  1 5  cases  of  intestinal  myomas  operated  for  this 
purpose,  2  of  which  terminated  fatally  ;  9  were  located  in  the  small 
intestine,  7  of  which  were  removed  by  resection,  and  2  by  enter- 
otomy  and  extirpation  with  subsequent  intestinal  suture.  Four 
myomas  were  in  the  rectum,  3  of  which  were  cured  by  ligating  the 
pedicle,  and  I  by  executing  Kraske's  operation.  All  of  the  13 
cases  operated  by  Steiner  ("  Beitr.  z.  klin.  Chir.,"  Bd.  xxn,  S.  1) 
recovered.  Lipomas  of  the  small  intestine  seem  especially  liable  to 
produce  invagination.  Hiller  ("Ueber  Darm- Lipoma,"  "Beitr.  z. 
klin.  Chir.,"  1899,  Bd.  xxiv,  S.  509)  reports  that  in  20  patients  with 
intestinal  lipoma,  intussusception  was  observed  9  times. 

The  treatment  of  benign  neoplasms  of  the  rectum  has  been  con- 
sidered in  a  separate  chapter.  It  is  important  to  note  that  the 
results  of  artificial  anus,  for  the  relief  of  symptoms  due  to  benign 
neoplasms,  are  as  a  rule  very  unfavorable,  whereas  results  of  resec- 
tion give  a  fair  prospect  of  an  enduring  recovery.  As  far  as  the 
clinician  is  concerned,  his  duty  can  be  formulated  by  the  statement 
that  benign  intestinal  neoplasms  will,  as  a  rule,  not  be  recognized 
until  they  give  rise  to  symptoms  of  stenosis,  and  as  it  is  not  the 
object  of  this  treatise  to  enter  into  the  technic  of  the  operation,  but 
simply  to  point  out  the  indications  thereto,  an  exhaustive  considera- 
tion of  the  surgery  of  these  types  of  new  growths  can  not  be  con- 
sidered as  properly  within  the  domain  of  this  chapter. 

For  further  reference  concerning  the  technic,  etc.,  the  reader  is 
referred  to  the   following  works  on  intestinal  surgery  :   E.  Albert, 
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"  Lehrbuch  d.  spec.  Chir."  ;  Dennis,  "System  of  Surgery"; 
Kocher,  "Text-book  on  Surgery"  ;  Koenig,  "Lehrbuch  d.  spec. 
Chir.";  Keith,  "Text-book  of  Abdominal  Surgery";  Roswell 
Park,  "  Surgery  by  American  Authors  "  ;  Maylard,  "  Surgery  of 
Alimentary  Canal"  ;  Greig  Smith,  "Abdominal  Surgery";  Treves, 
"Manual  of  Operative  Surgery";  Wharton  and  Curtis,  "Practice 
of  Surgery  "  ;  Lilienthal,  "Imperative  Surgery";  Nicholas  Senn, 
"Text-book  of  Surgery  and  Surgical  Treatment";  "Intestinal 
Occlusions,"  "Trans.  Amer.  Assoc.  Phys.,"  /.  c.  ;  also  N.  Senn, 
"  Practical  Surgery,"  Phila.,  1901. 

The  American  literature  on  intestinal  surgery  is  considerable,  but 
not  all  is  equally  meritorious.  As  the  most  prominent  weekly 
medical  journals  bring  brief  abstracts  of  the  surgical  publications 
the  world  over,  it  is  no  longer  necessary  to  attempt  a  compilation 
of  these  in  a  text-book  of  this  character.  It  would  lead  me  too  far 
to  attempt  it.  For  example,  my  stenographer  has  tabulated  sixty 
articles  on  intestinal  surgery  from  volume  iv,  1899,  of  the  "Phila- 
delphia Medical  Journal." 


CHAPTER  VII. 

INTESTINAL  ATROPHY. 

Atrophic  degeneration  of  the  intestinal  wall,  while  it  may  involve 
all  the  layers,  exerts  its  grave  influences  by  the  atrophy  of  the 
mucosa  and  muscularis.  The  condition  has  almost  exclusively  a 
pathological  interest  only,  for  excepting  the  atrophy  of  the  mucosa 
of  the  large  intestine  it  can  not  be  diagnosed  ;  especially  so  when 
it  is  confined  to  the  small  intestine.  In  my  work  on  "  Diseases  of 
the  Stomach,"  second  edition,  p.  850,  I  have  given  the  pathological 
histology  of  atrophy  of  the  stomach  in  the  chapter  on  Achylia 
Gastrica.  Intestinal  atrophy  is  always  the  consequence  of  other 
diseases.  Some  authors  have  recognized  a  chronic  atrophic  enter- 
itis analogous  to  chronic  atrophic  gastritis.  Exact  histological 
investigations  that  are  associated  with  complete  clinical  histories  are 
extremely  rare.  The  subject  was  first  systematically  studied  by 
Nothnagel  ("  Zeitschr.  f.  klin.  Med.,"  1882,  Bd.  iv,  S.  422,  and  also 
"  Beitr.  z.  Physiol,  u.  Pathol,  d.  Darms,"  1884).  Later  on  Scheimp- 
flug  ("Zeitschr.  f.  klin.  Med.,"  1885,  Bd.  ix,  S.  40)  confirmed  the 
results  of  Nothnagel.  A  circumscribed  inflammatory  atrophy  of  the 
intestinal  mucosa  was  found  in  80  per  cent,  of  all  cadavers  that  were 
examined  by  Nothnagel.  It  occurred  most  frequently  in  the  large 
intestine,  especially  in  the  cecum.  Scheimpflug  gives  the  following 
figures  :  Atrophied  areas  were  found  in  the  cecum  in  96  per  cent.,  in 
the  ascending  colon  66  per  cent.,  in  the  middle  ileum  64  per  cent, 
in  the  lower  ileum  62  per  cent.,  in  the  transverse  colon  58  per  cent, 
in  the  descending  colon  43  per  cent.,  in  the  superior  ileum  25  per 
cent.,  and  in  the  duodenum  o  per  cent.  The  extent  of  the  atrophy 
was  very  variable,  occurring  partly  only  in  small  islands,  partly  in 
extensive  and  continuous  districts.  Jiirgens  ("  Berlin,  klin.  Woch- 
enschr.,"  1882,  No.  23  u.  28),  Blaschko  ("  Virchow's  Archiv,"  Bd. 
xciv),  Sasaki  ("Virchow's  Archiv,"  Bd.  xliii),  Klebs  ("  Handb.  d. 
path.  Anatomie"),  Kundrat,  Leube,  and  Werber  are  among  the 
most  prominent  contributors  to  this  field  of  special  pathology. 
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It  will  be  expedient  to  consider  separately  the  changes  in  the 
various  layers  of  the  intestinal  wall. 

State  of  the  Columnar  Surface  Epithelium. 

It  is  a  common  experience  at  autopsies  to  find  the  intestinal  epi- 
thelium separated  from  the  mucous  membrane  in  consequence  of 
cadaveric  changes  even  when  the  remaining  layers  are  in  a  perfectly 
normal  condition.  Undoubtedly  this  separation  and  destruction  of 
the  columnar  epithelium  may  also  take  place  at  a  still  earlier  period 
when  the  intestines  have  been  inflamed.  The  postmortem  loss  of 
columnar  epithelium  occurs  very  rapidly.  I  have  found  it  separated 
in  various  isolated  areas  when  the  autopsy  was  made  within  two 
hours  after  death.  I  remember  a  case  where  there  was  extensive 
destruction  of  the  columnar  epithelium  found  during  a  necropsy  of 
a  man  dead  from  an  accident.  The  examination  was  made  while  the 
body  was  still  warm,  perhaps  an  hour  to  an  hour  and  a  half  after 
death.  Much  of  the  epithelium  was  intact,  but  that  there  should 
have  been  any  detachment  at  all  is  an  indication  of  the  rapidity  of  this 
process.  J.  J.  Woodward  (/.  c,  p.  326)  had  already  emphasized  that 
the  loss  of  epithelium  observed  in  most  of  his  autopsy  records  was 
a  postmortem  change.*  Nothnagel  has  made  control  examinations 
of  intestines  of  dogs,  and  has  arrived  at  the  same  conclusion. 

The  Mucosa. 

Only  the  advanced  stage  of  atrophy  can  be  recognized  by  the 
naked  eye,  by  the  absence  of  the  normal  velvety  appearance  which 
is  imparted  to  the  surface  by  the  villi.  Atrophies  of  the  mucosa  in 
the  large  intestine  are  also  difficult  of  recognition  macroscopically  ; 
the  microscope  is  necessary  to  decide  the  presence  or  absence  of 
atrophy.  One  of  the  most  evident  effects  of  atrophy  is  a  reduction 
in  the  breadth  of  the  mucosa,  which  occurs  with  the  increasing 
diminution  in  size  and  degeneration  of  the  cells,  accompanied  by  a 
corresponding  atrophy  of  the  glands,  which  become  shorter  and 
smaller.  The  intercellular  supporting  tissue  of  the  mucosa  also 
participates  in   the   atrophic   process,   thereby   contributing   to  the 


*  These  autopsies  were  on  bodies  of  soldiers  dead  from  diarrhea  and  dysentery  during 
the  Civil  War,  1861-65. 
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general  reduction  of  the  breadth  of  the  mocosa,  which  may  be  so 
far  atrophied  that  no  trace  of  its  former  existence  is  left  except  a 
very  small  border  of  fibrous  connective  tissue  overlying  the  muscu- 
laris  mucosae.  The  destruction  of  the  glands  may  occur  as  the  result 
of  two  different  processes,  according  to  Nothnagel  :  (i)  The  gland- 
cells  are  gradually  loosened  more  and  more  and  forced  toward  the 
lumen  of  the  intestine.  The  loosening  is  brought  about  by  a  swelling 
of  the  interstitial  tissue  and  the  accumulation  of  round  cells.  They 
are  then  lifted  up  and  pushed  out  of  their  normal  situation,  and  cut 
off  from  their  normal  blood  supply.  (2)  When  a  catarrh  takes  the 
more  chronic  course,  the  proliferating  connective  tissue  chokes  off 
the  glandular  tubules  in  their  lower  portion,  separating  them  from 
the  upper  portion,  and  eventually  causes  their  complete  atrophy 
during  the  progressive  fibrous  metamorphosis  of  the  tissue.  Under 
certain  conditions  cystic  dilations  of  the  glands  may  be  formed, 
and  preserve  part  of  the  gland  structure — though  in  a  modified 
state — for  some  time. 

Inflammatory  atrophy  of  the  mucosa  is  not  always  necessarily 
the  result  of  chronic  intestinal  catarrh.  Nothnagel  has  failed  to 
find  glandular  structures  and  villi  in  extensive  districts  of  the 
mucosa  in  a  child  five  years  old,  that  had  been  sick  only  four  days 
with  a  severe  attack  of  vomiting  and  diarrhea  (gastro-enteritis  ?),  and 
he  observed  the  same  in  many  other  cases  of  acute  catarrh.  He 
suggests  that  the  development  of  the  loosening  and  degeneration 
of  the  glandular  tissue  requires  a  more  acute  onset  of  the  process, 
and  that  it  does  not  develop  when  the  process  is  a  slow  one  from 
the  beginning.  He  holds,  then,  that  the  atrophy  of  the  mucosa  is 
by  no  means  a  regular  consequence  of  the  enteritis  or  colitis,  though 
there  is  a  definite  pathogenetic  relation  between  this  atrophy  and  the 
catarrhal  inflammatory  processes.  He  does  not  believe  that  there 
is  an  etiological  connection  between  atrophy  and  changes  in  the 
nervous  apparatus  of  the  intestine. 

Measurements  of  the  Breadths  of  the  Various  Layers  and 
Structures  in  the  Intestinal  Wall — Normal,  Hypertrophic, 
and  Atrophic. 

The  length  of  the  glands  in  the  colon  mucosa  in  adults  is 
normally  from  0.3 70 to  0.5  mm.  ;  in  atrophy,  from  0.25  to  O.I,  0.04, 
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and  even  0.012  mm.  The  submucosa  in  the  small  intestine  has  a 
breadth  of  0.25  to  0.60  mm.;  in  the  large  intestine  the  submucosa 
has  a  breadth  of  0.5  to  0.75  mm.  A  pathological  increase  in  thick- 
ness may  be  accepted  when  the  dimensions  for  greater  distances 
amount  to  the  following  :  In  the  small  intestine,  0.8  to  1.0  mm. ;  in 
the  large  intestine,  1 .0  mm.  or  more.  An  atrophy  may  be  diagnosed 
when  the  thickness  in  the  small  intestine  is  but  0.2  mm.,  in  the 
large  intestine  0.3  mm.  or  less.  The  following  figures  are  indica- 
tive of  variations  in  the  muscularis.  The  normal  breadth  for  the 
colon,  not  including  the  teniae,  for  very  young  children  is  0.25  to 
0.375  mm-  J  children  several  years  old,  0.5  mm.;  adults,  0.6  to  1.0 
mm.  When  the  muscularis  exceeds  1.0  mm.  in  breadth,  we  may 
assume  a  hypertrophy;  when  it  is  less  than  0.5  or  0.6  mm.,  an 
atrophy  is  probable.  Normal  dimensions  for  the  small  intestine  of 
adults  are  from  0.3  to  0.7  mm.  for  the  muscularis.  It  is  not  safe 
to  depend  upon  a  measurement  of  the  thickness  of  the  entire 
intestinal  wall,  for  I  have  personally  seen  cases  which  in  micrometric 
measurement  appeared  normal  when  the  entire  breadth  of  the 
intestinal  wall  was  measured.  In  one  such  case,  however,  there 
was  a  distinct  atrophy  of  the  mucosa  when  measured  alone,  but  the 
loss  of  breadth  in  the  mucosa  was  made  up  by  an  increase  in  the 
submucosa.  The  results  of  ten  measurements  of  different  places, 
taken  in  the  average,  were  the  following  in  this  specimen :  mucosa, 
0.2  mm.  ;  submucosa,  1.2  mm.;  muscularis,  1.7  mm.;  peritoneum, 
o.  1  mm. 

The  Muscular  Layer. 

The  atrophy  of  the  muscular  layer  is  by  no  means  always  pro- 
portional to  that  in  the  mucous  layer.  A  number  of  pathologists 
(Klebs,  /.  c.)  have  asserted  that  atrophy  of  the  intestinal  muscularis 
may  occur  in  pathological  conditions  that  bring  on  general  cachexia, 
— for  instance,  phthisis,  carcinoma,  exhausting  suppurations,  enteric 
fever, — as  a  result  of  which  state  the  atrophic  muscle  bundles  are 
separated  from  each  other,  and  thereby  become  more  distinctly 
visible.  Even  traumatic  rupture  of  the  intestine  has  been  attributed 
to  this  atrophy  of  the  muscularis.  After  a  careful  investigation  of 
this  subject,  Nothnagel  has  not  been  able  to  confirm  this  view.  He 
has  in  some  cases  found  an  independent  muscular  atrophy  wThen 
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the  intestine  was  otherwise  normal,  and  is  disposed  to  attribute  this 
to  a  congenital  hypoplasia.  Partial  atrophies  of  the  muscularis 
occur  in  hernias  and  diverticular  expansions  of  the  intestinal  wall. 
The  hypoplasia  of  the  muscularis,  referred  to  in  the  preceding, 
occasionally  constitutes  the  anatomical  basis  for  persistent  obstipa- 
tion. It  is  important  to  bear  in  mind  that  occasionally  a  slight 
hypertrophy  of  the  muscularis  may  be  found  in  connection  with 
chronic  intestinal  catarrh,  without  atrophy  of  the  mucosa.  Even 
when  the  mucosa  is  atrophied,  there  need  not  necessarily  be  an 
atrophy  of  the  muscularis,  though  in  the  majority  of  these  cases 
the  breadth  of  the  muscular  layer  is  somewhat  beneath  the  normal 
dimension.  No  cause  can  be  assigned  for  the  production  of  intes- 
tinal muscular  atrophy. 

A  few  words  about  the  follicles  and  the  submucosa.  The  state- 
ments, of  the  various  observers  who  have  studied  intestinal  atrophy 
(Baginsky,  Kundrath,  Werber,  Hervieux,  Lambl)  concerning  the 
condition  of  the  follicles  differ  widely.  Baginsky  describes  them  as 
being  deficient  in  cells  and  atrophied.  Some  of  the  others  give  an 
account  of  a  hypertrophy,  and  still  others  of  an  atrophy.  Nothna- 
gel  has  never  been  able  to  confirm  an  isolated  atrophy  of  the  folli- 
cular apparatus  ;  even  when  the  mucosa  is  in  an  extreme  state  of 
atrophy  the  solitary  and  agminated  follicles  may  be  well  preserved 
in  size  and  number.  In  very  rare  cases  he  has  been  able  to  find  the 
follicles  in  an  undoubted  condition  of  atrophy. 

Concerning  the  submucosa,  it  may  be  said  that  pronounced 
atrophy  is  one  of  the  greatest  scarcities,  even  when  the  mucosa  is  in 
a  state  of  advanced  atrophy  from  the  rectum  to  the  upper  jejunum. 
In  one  of  my  cases  the  width  of  the  submucosa  was  1.2  mm. 
in  ten  different  localities,  about  one  foot  apart,  while  the  mucosa 
was  only  0.2  mm.  in  width. 

Fatty  Degeneration  of  the   Muscularis. 

That  the  diminution  in  breadth  of  the  muscularis  is  not  always 
due  to  an  atrophy  pure  and  simple  has  been  demonstrated  by  E. 
Wagner  ("Arch.  d.  Heilk.,"  Bd.  11,  1861),  who  discovered  fatty 
degeneration  in  the  intestinal  musculature  in  10  out  of  400  necrop- 
sies, mostly  phthisical  and  alcoholic  subjects.      Nothnagel  (/.  c,  p. 
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135)  found  this  fatty  degeneration  in  only  3  male  subjects  out  of  a 
material  of  50  cases  carefully  examined  by  microscopic  investiga- 
tion. Two  of  his  cases  occurred  also  in  drinkers.  He  could  not 
establish  any  closer  connection  between  this  fatty  degeneration  and 
catarrhal  atrophies  of  the  mucosa.  Scheimpflug  has  found  this 
degeneration  after  poisoning  by  arsenic  ;  and  Orth  has  found  it  after 
chronic  peritonitis.  Furneaux-Jordan  attributes  great  importance 
to  the  fatty  degeneration  of  the  intestinal,  muscularis,  to  which  he 
assigns  the  production  of  not  only  persistent  obstipation,  but  also  of 
death  as  a  result  of  intestinal  occlusion  in  consequence  of  the  in- 
ability of  the  muscularis  to  contract  ("Brit.  Med.  Jour.,"  1879,  vol. 
1,  p.  621).  He  found  this  condition  most  frequently  in  fat  persons 
with  tremendous  bellies,  and  in  persons  presenting  evidences  of 
such  degeneration  in  other  organs. 

PROGRESSIVE  G  ASTRO -INTESTINAL  ATROPHY— ATROPHIC 
AND  DEGENERATIVE  CHANGES  IN  THE  NERVE  PLEXUSES 
OF  THE  INTESTINE— ATROPHIA  GASTRO-INTESTINALIS 
PROGRESSIVA. 

A  condition  in  which  the  mesenteric  plexus,  the  muscularis,  and 
finally  even  the  nerves  and  vessels  of  the  mesentery,  undergo  fatty 
granular  degeneration  and  atrophy  has  been  described  by  Jurgens 
(/.  c).  He  regards  it  as  an  independent  morbid  condition  of  rather 
frequent  occurrence,  and  capable  of  producing  death  under  pheno- 
mena of  collapse  and  shock.  It  is  asserted  to  be  in  some  etiolog- 
ical relation  with  Addison's  disease.  Blaschko  (/.  c.)  found  degen- 
eration of  the  ganglia  of  Meissner's  and  Auerbach's  plexuses  and 
their  connecting  fibers  in  two  cases.  In  one  of  these,  a  female  alco- 
holic subject,  there  was  also  a  fatty  degeneration  of  the  muscularis. 
Orth  (/.  c,  p.  856),  whilst  recognizing  isolated  degenerations  in  the 
muscularis  of  the  colon,  even  such  scattered  through  the  small 
intestine  and  stomach,  is  very  conservative  in  assigning  them  as 
secondary  to  nerve  degenerations.  The  ganglia  and  intestinal  nerves 
are  frequently  subject  to  swelling,  formation  of  vacuoles,  degenera- 
tion and  atrophies  during  acute  infectious  diseases,  especially  after 
acute  diseases  of  the  nervous  central  organ  ;  accordingly  Orth  cau- 
tions against  attributing  intestinal  muscular  atrophies  to  preliminary 
degenerations  in  the  mesenteric  plexuses.     The  investigations  of 
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Scheimpflug  demonstrated  histo-pathological  degenerations  in  the 
intestinal  nervous  apparatus,  after  tuberculous  meningitis,  croupous 
pneumonia,  acute  yellow  atrophy  of  the  liver,  acute  arsenical  pois- 
oning, and  after  various  prolonged  diseases  leading  to  general 
marasmus.  So  that  it  would  indeed  seem  that  the  plexuses  of 
Meissner  and  Auerbach,  and  their  connecting  paths,  are  rather 
frequently  the  seat  of  degeneration.  Whether  or  not  there  is  time 
for  the  production  of  secondary  degeneration  and  atrophy  of  the 
muscularis  in  such  a  complex  pathological  condition,  and  whether 
the  atrophy  of  the  muscularis  when  it  does  occur,  is  due  to  absence 
of  trophic  influences,  as  a  result  of  disease  of  the  intestinal  plexuses, 
or  whether  it  may  not  be  directly  due  to  the  fundamental  disease 
occurring  simultaneously  with  the  degeneration  of  the  nerve  ganglia, 
are  questions  which  I  am  not  able  to  decide  in  the  light  of  our 
present  knowledge.  Certainly  the  evidence  so  far  furnished  by 
the  investigators  cited  does  not  convince  me  that  atrophy  of  the  in- 
testinal muscularis  is  secondary  and  attributable  to  atrophy  of  the 
plexuses  of  Meissner  and  Auerbach. 

Clinical  History. 

As  the  two  layers  which  are  predominantly  affected  in  intestinal 
atrophy  are  the  mucosa  and  the  muscularis,  a  clinical  history  could 
only  be  evolved  from  the  interference  with  or  the  absence  of  the 
functions  of  these  structures.  The  principal  function  of  the  mucosa 
is  that  of  resorption.  The  other  two  functions  are  protection  from 
invasion  of  intestinal  bacteria,  which  is  executed  by  the  columnar 
epithelium,  and  secretion  of  the  succus  entericus.  The  digestive 
power  of  the  latter  is  not  very  considerable,  because  the  only  diges- 
tive agent  which  is  contained  in  it  is  an  amylolytic  ferment,  of  which 
there  is  plenty  in  the  saliva  and  pancreatic  juice.  We  can  not, 
therefore,  judge  of  the  existence  of  an  atrophy  of  the  mucosa  of  the 
small  intestine  by  any  determinable  reduction  of  the  digestive 
power,  since  this  is  mostly  carried  out  by  the  pancreatic  and  gastric 
secretions.  Above  and  beyond  this  there  is  great  doubt  whether  the 
intestinal  epithelia,  the  follicles  and  villi,  can  be  subject  to  atrophy 
without  extensive  degenerations  throughout  the  mucosa.  The 
function  of  the  muscularis — that  of  peristalsis — must  naturally  be 
affected  when  there  is  a  muscular  atrophy.      This,  however,  escapes 
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diagnostic  detection,  for  obstipation  due  to  muscular  inactivity 
occurs  also  in  enteritis  and  colitis.  Of  course  it  is  in  this  case  not 
due  to  atrophy  or  degeneration.  Atrophy  of  the  mucosa  in  local- 
ized areas — for  instance,  the  cecum — escapes  detection  entirely. 
The  marasmus  observed  in  tabes  mesenterica  of  infants  has  been 
attributed  to  the  loss  of  absorption  in  consequence  of  atrophy  of  the 
entire  intestinal  mucosa,  and  the  cases  of  complete  intestinal  atrophy 
of  adults  were  also  distinguished  by  advanced  cachexia.  But  this 
could  not  be  attributed  exclusively  to  the  intestinal  atrophy,  because 
other  complicating  diseases,  such  as  leukemia,  existed  simulta- 
neously. 

Atrophy  of  the  mucosa  of  the  colon  can,  under  certain  conditions, 
be  diagnosed.  The  two  principal  features  that  are  characteristic 
of  this  condition  are  found  in  the  stools.  First,  they  are  peculiarly 
soft  and  mushy,  although  there  is  only  one  stool  a  day.  Secondly, 
they  do  not  contain  any  admixture  of  mucus,  as  is  found  to  be 
characteristic  of  catarrh  of  the  colon.  The  mushy  consistency  is 
due  to  the  larger  percentage  of  liquid  contained  in  the  stool  in  con- 
sequence of  the  lessened  absorption  of  water  by  the  atrophic  mucosa. 
As  a  rule  the  stools  become  thickened  in  the  colon  by  condensation 
as  a  result  of  absorption  of  the  liquid  constituents.  Only  in  colitis 
are  the  stools  thin  and  diarrheic  ;  but  then  they  are  more  numerous 
and  contain  much  mucus.  The  absence  of  mucus  in  the  stools 
of  atrophy  of  the  colon  mucosa  is  a  result  of  destruction  of  the 
glands  of  Lieberkuhn.  I  should  add  that  these  two  signs  (mushy 
stool  and  absence  of  mucus,  with  only  one  movement  a  day)  occur 
only  when  the  entire  large  intestine  has  lost  its  mucosa  by  atrophy. 
Even  a  very  small  healthy  portion  of  mucosa,  when,  for  instance, 
that  of  the  sigmoid  flexure  and  rectum  is  spared,  may  effect  suffi- 
cient condensation  of  the  colon  contents  and  sufficient  secretion  of 
mucus  to  produce  an  apparently  normal  stool — i.  e.,  one  containing 
an  admixture  of  mucus  and  being  of  firm  consistency. 

There  is  no  special  treatment  for  intestinal  atrophy  ;  the  process 
itself  can  not  be  influenced.  The  diet  should  be  that  of  chronic 
enteritis. 


CHAPTER  VIII. 
ABNORMALITIES  OF  FORM  AND  POSITION. 

Idiopathic  Dilation  of  the  Colon. 

Nature  and  Concept. — By  idiopathic  dilation  of  the  colon  is 
meant  an  abnormal  primary  enlargement  not  consequent  or  de- 
pendent upon  any  disease  or  recognized  pathological  condition. 
The  disease  may  be  congenital,  producing  symptoms  soon  after 
birth,  or  acquired.  In  the  cases  which  are  designated  as  con- 
genital, the  absolute  evidence  for  assigning  a  congenital  cause  is  fre- 
quently lacking  ;  they  are  designated  in  this  way  for  want  of  a  better 
reason  to  assign  for  the  dilation.  In  a  number  of  the  patients  re- 
ported in  the  literature  of  this  subject  the  dilation  began  at  such  an 
interval  after  birth  as  to  render  the  congenital  origin  very  doubtful. 
They  are  therefore  considered  as  acquired. 

Etiology. — The  etiology  of  congenital  dilation  of  the  colon  is  not 
known.  Judging  from  the  cases  reported  in  literature,  there  are 
two  varieties  of  infantile  dilation  of  the  colon  :  (i)  Colectasia  due 
to  some  abnormal  development,  the  result  of  malformation  of 
the  colon,  sigmoid,  or  rectum,  existing  at  birth  and  at  once  pro- 
ducing its  symptoms.  As  this  is  naturally  a  secondary  dilation, 
the  term  "idiopathic"  does  not  apply  to  it.  (2)  Colectasia  produc- 
ing its  symptoms  within  weeks  or  months  after  birth,  giving  no  evi- 
dence of  any  malformation  or  any  other  abnormality  of  the  large 
intestine,  and  which  therefore  can  logically  be  called  idiopathic  dila- 
tion. Fitz("Amer.  Jour,  of  the  Med.  Sci.,"  1899,  vol.  cxvin,  p.  132) 
characterizes  the  term  "congenital  idiopathic"  dilation  of  the  colon 
as  a  misnomer.  As  a  matter  of  fact,  it  is  evident  from  the  above 
classification  that  one  type  only  is  congenital  in  the  exact  sense  of 
the  term,  and  that  type  is  not  idiopathic,  but  secondary  to  some  ab- 
normality in  the  colon,  sigmoid,  or  rectum.  Infantile  dilation  of 
the  colon  may  be  congenital  or  idiopathic,  but  not  both.  Treves 
(London  "Lancet,"  1898,  vol.  1,  276)  has  suggested  that  all  cases 
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of  so-called  idiopathic  dilation  in  young  children  are  due  to  con- 
genital defects  in  the  terminal  part  of  the  bowel ;  that  there  is, 
therefore,  in  all  these  cases  an  actual  mechanical  obstruction,  and 
that  the  dilation  of  the  bowel  is  not  idiopathic.  In  support  of 
this  view  he  describes  a  patient,  a  child,  with  dilation  secondaiy  to 
congenital  stenosis  of  the  large  intestine.  He  successfully  removed 
not  only  the  descending  colon,  but  also  that  part  of  the  large  intes- 
tine corresponding  to  the  sigmoid  flexure  and  rectum,  down  to  the 
anus.  This  tube  was  represented  by  a  rigid  cylinder,  which,  though 
pervious,  was  solid  looking,  8  or  9  inches  long,  and  had  constituted 
the  obstruction.  The  cases  of  Atkin  (/.  r.),  Dodd  (/.  c.\  Formad 
(/.  c),  Osier  ("  Archives  of  Pediatrics,"  1893,  vol.  x,  p.  1 1 1),  Walker 
(/.  c),  and  Rolleston  and  Haward  ("  Transactions  of  the  Clinical 
Society  of  London,"  1896)  support  this  opinion  of  Mr.  Treves.  In 
one  of  Osier's  cases  an  operation  was  performed  by  Halsted,  during 
which  the  sigmoid  flexure  was  found  twisted  upon  itself,  but  not  so 
as  to  cause  any  obstruction.  The  sigmoid  flexure  measured  45  cm. 
(l7§  inches)  in  circumference,  and  its  walls  were  much  thickened; 
there  was  no  evidence  of  stricture  or  impaction.  An  artificial  anus 
was  made,  fluid  feces  and  gas  escaped,  the  distention  was  entirely 
relieved,  and  the  case  recovered.  There  was  no  return  of  symp- 
toms for  several  years.  The  case  was  then  lost  sight  of.  The  second 
of  Osier's  cases  {ibid.)  was  supposed  to  be  a  genuine  idiopathic  dila- 
tion of  the  colon,  but  autopsy  two  years  later  showed  a  stenosis  of 
the  sigmoid  flexure. 

In  my  work  on  "Diseases  of  the  Stomach,"  I  have  described  in- 
flections of  the  duodenum  producing  absolute  or  relative  stenosis 
of  the  passage  immediately  beyond  the  pylorus,  and  giving  rise  to 
secondary  dilation  of  the  stomach.  The  kinking  of  the  duodenum 
became  evident  only  when  the  stomach  was  filled,  and  was  readily 
overlooked  when  the  organ  was  empty  (see  "  Diseases  of  the  Stom- 
ach," second  edition,  p.  660).  Familiarity  with  the  anatomical 
course  and  structure  of  the  colon  in  infants  makes  it  evident  that 
such  a  mechanical  obstruction  due  to  inflection  may  be  readily  pro- 
duced in  the  infantile  colon  by  distention  with  gas  or  liquids.  Ros- 
engart  ("Die  Pathogenese  der  Enteroptose,"  "Zeitschr.  f.  diet.  u. 
physikal.  Therapie,"  Bd.  1,  S.  215)  has  dissected  a  number  of  infants, 
and  maintains  that  soon  after  birth  there  is  no  such  thing;  as  the 
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transverse  colon,  but  that  the  ascending  and  transverse  colon  merge 
into  one  straight  line,  ascend  diagonally  from  the  cecum  in  the  right 
lower  abdomen,  directly  across  the  splenic  flexure.  Dr.  J.  Holmes 
Smith  and  myself  have  dissected  a  number  of  full-term  infants  at 
the  University  of  Maryland,  and  we  have  been  able  to  confirm 
Rosengart's  findings  in  a  number  of  cases  (see  "  Diseases  of  the 
Stomach,"  second  edition,  p.  706).  It  is  possible  that  such  a  con- 
dition of  normal  inflection  might  be  overlooked  at  a  laparotomy  or 
even  a  necropsy  unless  especial  attention  was  directed  to  it,  and  the 
colon  distended  artificially  in  order  to  observe  the  effects  of  experi- 
mental dilation  upon  the  possible  inflection.  This  may  explain  part 
of  the  cases  in  which  positively  nothing  abnormal  was  discovered  at 
laparotomy  or  the  autopsy.  Other  congenital  cases  may  be  due  to 
imperfect  development  of  the  muscularis  of  the  colon;  still  others  to 
abnormal  or  imperfect  innervation  of  the  colon.  Indeed,  some  of 
the  cases  bear  a  striking  resemblance  to  the  intestinal  paralysis  de- 
scribed in  another  chapter.  Even  the  hypertrophy  of  the  intestinal 
walls,  which  has  been  described  in  a  number  of  cases,  would  not 
contradict  this  interpretation,  for  in  the  suprastenotic  compensatory 
hypertrophy  in  the  intestine  of  adults  we  also  have  an  increase  in 
the  thickness  of  the  muscular  layer,  and  notwithstanding  this, 
paralysis  may  develop  ;  i.  e.,  either  functional  paralysis  from  over- 
work, which  may  be  temporarily  recovered  from,  or  complete 
paralysis  due  to  degeneration  of  the  hypertrophied  muscle.  Colitis 
can  not  be  assigned  a  place  in  the  etiology  unless  it  can  be  demon- 
strated to  have  existed  sufficiently  long  to  have  produced  atrophy 
of  the  muscularis  of  the  colon,  an  occurrence  not  very  likely  in 
neonats.  J.  P.  Crozer  Griffith  ("Amer.  Jour,  of  the  Med.  Sci.," 
September,  1900)  applies  the  term  congenital  not  only  to  actual  dila- 
tions present  at  birth,  but  also  to  a  congenital  tendency  toward  early 
dilation,  a  state  which,  while  not  demonstrable  anatomically  at  birth, 
is  conceived  to  be  a  fundamental  infirmity  inclining  to  dilation  of  the 
colon  as  the  child  becomes  older,  a  condition  which  this  author  be- 
lieves to  be  much  more  common  than  the  actual  dilation  present  at 
birth.  Griffith  has  reviewed  the  entire  literature  of  the  subject  up 
to  date,  and  reported  two  new  cases,  one  from  his  own  experience, 
in  which  right  inguinal  colotomy  was  done  by  John  Ashhurst, 
Jr.;  and  a  second  which  he  saw  in  the  clinic  of  Dr.  Wm.  Pepper. 
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As  regards  the  various  types  of  the  congenital  form,  he  defines 
three  varieties:  (Vz)  Those  in  which  the  children  suffer  from  earliest 
infancy,  as  soon  as  food  begins  to  enter  the  colon  ;  they  then  rapidly 
grow  worse  ;  (p)  others  with  a  less  intense  type,  who  had  sufficient 
power  to  resist  the  distention  some  time,  although  showing  great 
ineffectiveness  of  the  expulsive  powers  at  all  times  ;  (c)  cases  which 
had  periods  of  improvement,  in  which  the  distention  largely  disap- 
peared, although  the  imperfect  condition  of  the  colon  remained,  and 
relapse  occurred  in  nearly  every  instance.  It  is  evident  from  this 
classification  that  children  of  types  (b)  and  (c)  may  grow  up,  and 
especially  those  of  type  (c),  who  may  reach  adult  life  ;  so  that  it  is 
conceivable  that  an  adult  having  a  dilation  of  the  colon  may  have 
been  born  with  the  condition  that  Griffith  specifies  as  "  a  tendency 
to  dilation."  It  makes  it  possible  that  colon  dilations  in  the  adult 
may  not  always  be  acquired.  Whatever  may  be  the  underlying 
causes  of  the  idiopathic  cases,  the  active  cause  is  deficient  peristal- 
sis, which  gradually  leads  to  an  accumulation  of  fecal  matter  and 
consequent  dilation  of  the  transverse  colon  and  sigmoid  flexure. 
As  a  result  the  main  symptoms  will  be  constipation  and  abdominal 
meteorism.  It  is  also  conceivable  that  distention  of  the  lower  por- 
tion of  the  large  intestine,  especially  the  sigmoid  flexure,  may  cause 
a  twist  or  infantile  volvulus,  as  was  found  in  one  of  the  cases  re- 
ported by  Osier.  The  anatomy  of  the  infantile  sigmoid  and  colon 
(Henke,  "  Topographische  Anatomie  des  Menschen,"  Berlin,  1884), 
their  peculiar  course  and  length,  make  the  facility  with  which  they 
may  become  mechanically  inflected  or  twisted  intelligible.  A  dis- 
tinction between  congenital  dilation  (secondary)  and  those  occurring 
in  early  childhood  which  are  idiopathic  is  manifestly  impossible 
without  satisfactory  necropsies  ;  and  even  a  necropsy  will  not  always 
show  the  condition  that  existed  during  life.  In  the  introductory 
chapter  to  the  intestinal  occlusions  I  have  given  a  description  of 
stenotic  conditions  observed  during  life  at  laparotomies,  which  could 
not  be  made  out  at  the  necropsy.  Unfortunately  there  is  much  dif- 
fuseness  and  uncertainty  in  the  literature  of  the  subject  concerning 
the  definition  of  the  terms  "idiopathic"  and  "congenital."  What 
is  required  in  order  to  clear  up  the  subject  are  careful  investigations 
by  experienced  pathological  anatomists  into  the  anatomical  and  his- 
tological state  of  the  entire  intestinal  tract  from  the  mouth  to  the 
11 — 29 
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anus  ;  measurements  of  the  lengths  of  the  various  portions  of  the 
intestine,  of  the  mesocolon  ;  serial  sections  of  the  walls  of  the  colon, 
and  sigmoid  and  rectum,  at  various  localities  ;  of  the  intestinal 
nerves  and  ganglia  ;  injection  of  the  blood-  and  lymph-vessels.  In 
fact,  one  can  not  be  surprised  at  the  absence  of  satisfactory  knowl- 
edge concerning  the  pathogenesis  of  the  condition,  when  in  the  en- 
tire literature  there  is  no  evidence  that  any  one  has  systematically 
investigated  it  from  the  above  standpoints. 

Idiopathic  Dilation  of  Adult  Life. — In  the  compilation  of  the 
literature  referred  to,  J.  P.  Crozer  Griffith  (/.  c.)  has  tabulated  24 
cases  which  he  considers  congenital,  using  at  the  same  time  the 
term  "idiopathic,"  which,  however,  does  not  conform  to  the  inter- 
pretation which  Fitz  (/.  c.)  gives  to  this  designation.  The  concep- 
tion of  the  latter  impresses  me  as  the  more  correct  one.  For 
instance,  in  Griffith's  list  of  what  he  calls  congenital  idiopathic 
dilations — the  term  to  which  Fitz  takes  exception — is  included 
Martin's  case  ("Montreal  Med.  Jour.,"  1897,  vol.  xxv,  p.  697),  in 
which  there  was  a  partial  narrowing  of  the  lower  portion  of  the 
sigmoid  flexure  through  possible  thickening  of  the  mesocolon. 
Quite  a  number  of  these  cases — those  of  Osier,  Mya,  Generisch — 
presented  considerable  thickening  of  the  walls  of  the  colon.  A 
hypertrophy  of  the  wall  of  the  large  intestine  occurs,  in  my  expe- 
rience, only  in  cases  of  chronic  stenoses,  as  a  result  of  the  con- 
tinued efforts  of  the  bowel  to  overcome  the  obstruction,  or  in 
consequence  of  hypertrophic  colitis.  It  is  a  condition  that  can  not 
be  present  at  birth,  because  one  of  the  essential  requisites  to  its 
development  is  overwork  of  the  muscularis,  which  can  not  have 
taken  place  as  long  as  no  food  entered  the  bowel.  Compensatory 
hypertrophy,  therefore,  is  strongly  suggestive  of  a  chronic  obstruc- 
tion, even  when  the  evidence  thereof  can  not  be  detected.  Of  the 
congenital  forms,  there  were,  according  to  Griffith,  only  three  which 
reached  adult  life — those  of  Peacock,  Formad,  and  Hichens. 
Among  the  29  cases  compiled  by  him  as  not  congenital,  16  are 
among  adults.  This  list  may  be  swelled  to  18  by  a  case  reported 
in  Fitz's  paper  (/.  c),  from  the  practice  of  Dr.  F.  B.  Harrington, 
of  Boston.  If  it  is  difficult  to  ascertain  whether  the  condition  is 
congenital  or  not  in  a  child,  it  must  be  much  more  difficult  to  arrive 
at  a  conclusion  concerning  this  point  from  the  history  of  an  adult. 
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Personally  I  should  be  inclined  to  consider  every  case  with  marked 
hypertrophy  of  the  wall  of  the  colon  as  acquired,  because  compen- 
satory hypertrophy,  as  explained  above,  is  always  secondary  to 
some  obstruction.  Formad's  case,  however,  a  man  aged  twenty- 
nine  years,  had  been  afflicted  with  constipation  since  the  second 
year  of  his  age.  At  the  age  of  twenty  he  became  a  museum 
freak  on  account  of  the  enormous  distention  of  his  abdomen,  and 
was  known  as  the  "balloon  man."  The  abdomen  was  constantly 
increasing  in  size,  and  measured  220  cm.  (86^  inches).  The 
whole  colon,  especially  the  transverse,  was  found  distended  with 
gas  and  semi-liquid  feces  at  the  autopsy,  measuring  25  to  76  cm. 
(10  to  30  inches)  in  circumference.  There  were  no  thickening  of 
the  wall,  no  kinking  or  stricture,  no  impaction,  no  abnormalities  in 
the  rectum  or  small  intestine.  The  illustration  on  page  452,  from 
Tyson's  "  Practice  of  Medicine,"  second  edition,  illustrates  the  com- 
parative size  of  the  colon  in  Formad's  case. 

Richardson's  patient  ("Trans.  Amer.  Surg.  Assoc,"  1897,  vol. 
xv,  p.  585)  was  a  man  forty-seven  years  of  age,  who  had  been  in 
good  health  until  the  age  of  forty,  when  obstipation  became  evi- 
dent and  increased  in  severity.  Symptoms  of  acute  obstruction 
developed,  and  a  semi-volvulus  of  the  sigmoid  flexure  was  found, 
corrected,  and  stitched  to  the  abdominal  wall.  Five  months  later 
a  second  attack  of  acute  obstruction  occurred,  and  the  sigmoid  was 
again  found  twisted.  It  was  then  resected  successfully,  and  the 
patient  recovered  completely.  The  case  which  Fitz  reports  was  a 
lady  thirty-seven  years  of  age,  who  traced  her  infirmity  back  to 
her  fifteenth  year,  when  she  suffered  from  attacks  of  weakness  two 
or  three  times  a  year.  She  was  admitted  to  the  Massachusetts 
General  Hospital,  November,  1898.  For  eighteen  months  previous 
to  the  date  of  her  admission  she  had  been  unable  to  work,  and  was 
confined  to  bed  a  couple  of  months  at  a  time  on  four  or  five  differ- 
ent occasions.  The  abdomen  began  to  enlarge,  and  there  was 
more  or  less  pain  in  the  right  iliac  fossa,  where  there  was  a  sensa- 
tion as  of  a  lump.  The  waist  was  small,  the  epigastrium  flat,  but 
below  the  navel  the  abdomen  was  uniformly  distended,  tense  and 
tympanitic  to  a  marked  degree.  Urine  negative  ;  68  per  cent,  of 
hemoglobin,  5,000,616  red  corpuscles,  13,400  leukocytes  three 
hours  after  dinner.     The  stomach  had  a  capacity  of  25  ounces  of 


Fig.  9. — Dilation  of  Colon  from  Adult  Twenty-nine  Years  Old  (Dr  Formad's 

Case). — (From  Tyson's  "  Practice  of  Medicine.") 

(For  description  see  text,  p.  451.) 
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water;  free  HC1  and  lactic  acid  were  present  (composition  of  test- 
meal  and  quantitative  figures  not  given).  She  was  informed  of  the 
probable  cause  of  her  condition,  and  the  doubt  of  any  permanent 
relief  except  by  surgical  procedure.  Dr.  C.  B.  Porter  exposed  the 
greatly  enlarged  sigmoid  flexure  at  a  laparotomy.  It  was  apparent 
that  there  was  neither  an  organic  stricture  nor  fecal  impaction,  and 
as  the  pain  had  been  referred  to  the  right  iliac  region,  and  the 
appendix  was  closely  attached  to  the  abdominal  wall,  it  was  removed 
with  the  hope  of  relieving  the  pain.  The  operation  was  recovered 
from,  but  gave  no  permanent  relief.  She  returned  to  the  hospital 
for  the  purpose  of  having  a  portion  of  the  colon  resected.  Dr.  M. 
H.  Richardson  removed  the  enlarged  sigmoid  flexure,  which  repre- 
sented the  chief  constituent  of  the  abdominal  swelling,  although 
there  was  some  dilation  of  the  rectum  and  descending  colon. 
Convalescence  has  progressed  favorably  without  interruption.  In 
the  report  of  this  case  Fitz  emphasizes  the  relation  of  idiopathic 
dilation  of  the  colon  to  phantom  tumor,  because  the  abdominal 
distention  resembles  a  tumor  and  even  disappears  under  anesthesia. 
The  case  of  Formad  and  that  of  Fitz  exhibit  the  features  of  idio- 
pathic dilation  of  the  colon  free  from  any  obvious  congenital  pecu- 
liarities, the  only  prominent  factor  in  the  etiology  being  antecedent 
chronic  obstipation,  but  no  fecal  impaction.  In  numerous  of  the 
remaining  cases  which  occurred  in  adults  there  was  a  direct  cause 
to  which  the  colon  dilation  was  attributable.  Any  stricture,  ulcer, 
neoplasm,  or  any  one  of  the  many  types  of  occlusion,  any  type  of 
the  inflammations  which  may  invade  the  intestine,  would  be  suffi- 
cient, in  my  estimation,  to  stamp  the  case  as  one  of  secondary 
dilation,  and  exclude  it  from  the  idiopathic  type,  even  if  these 
pathological  changes  did  not  occur  in  the  colon,  sigmoid,  or  rec- 
tum, but  in  some  part  of  the  small  intestine.  Thus  a  stricture 
resulting  from  ulcer  in  the  ileum  might  reflexly  cause  an  entero- 
spasm  in  the  colon  or  sigmoid.  The  latter  could  not  be  discovered 
at  the  autopsy,  which  would  reveal  nothing  but  the  primary  source 
of  irritation  in  the  small  intestine. 

Symptomatology. — The  two  main  symptoms  are  obstipation  and 
meteorism.  In  the  majority  of  cases  the  obstipation  dates  from 
birth,  or  at  least  within  a  few  days  after  birth.  This  was  the  case  in 
22  of  the  patients  of  the  subjoined  synopsis.     In  other  cases  several 
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weeks  or  months  are  recorded  as  having  elapsed  before  the  obstipation 
began.  In  a  few  of  them — Fiitter's,  for  instance — there  is  no  history 
of  constipation.  In  a  number  of  cases  attacks  of  diarrhea  are  re- 
corded, and  it  appears  that  in  several  of  them  the  diarrhea  was  ter- 
minal. Abdominal  distention  developed  contemporaneously  with 
the  constipation  in  the  great  majority  of  cases.  The  pathogenesis 
of  meteorism  has  been  dwelt  upon  in  the  chapter  on  Enterostenosis, 
where  it  has  been  emphasized  that  it  is  not  always  due  to  the  accu- 
mulation of  gases  resulting  from  fermentation  of  the  intestinal  con- 
tents, but  that  its  most  important  cause  is  the  disturbance  in  the 
mesenteric  circulation.  We  have  there  distinguished  between  local 
and  stagnation  meteorism.  In  none  of  the  reported  clinical  his- 
tories have  I  been  able  to  discover  that  such  a  distinction  had  been 
made,  or  whether  the  plastic  rigidity  of  the  intestinal  loops  had  been 
observed  in  any  case.  These  observations  would  naturally  throw 
considerable  light  upon  the  nature  of  the  process,  particularly 
whether  it  was  due  to  stenosis  or  intestinal  paralysis.  The  tympanites 
seem  always  to  have  been  very,  marked,  and  it  is  asserted  to  have 
depended  largely  upon  the  degree  of  obstipation.  It  was  capable  of 
being  relieved,  and  in  most  cases  a  decided  diminution  in  the  size  of 
the  abdomen  was  effected  by  enemata  and  purgatives  ;  the  evacu- 
ation of  the  gases  through  a  rectal  tube  often  gave  relief.  Visi- 
ble peristaltic  movements  in  the  distended  colon  were  frequently 
perceived  through  the  thin  abdominal  walls,  but  plastic  erec- 
tion of  the  loops  ("Darmsteifung")  is  not  reported  in  any  of  the 
cases.  Vomiting  has  not  been  a  very  frequent  symptom.  Spon- 
taneous pain  and  pressure  pain  were  either  absent  or  only  slightly 
marked ;  they  are  especially  mentioned  only  in  the  cases  which 
survived  the  first  two  years  of  life,  and  who  developed  a  tendency 
to  relapses. 

Character  of  the  Stools. — The  description  of  the  stools  as  given 
in  the  reports  varies  considerably.  Above  all,  I  could  not  discover 
any  statement  corresponding  to  the  characteristics  of  the  so-called 
stenotic  feces.  The  stools  rather  indicate  a  motor  insufficiency  or 
paralysis  of  the  colon,  and  not  a  stenosis  or  an  obturation  by  copro- 
stasis.  Henoch  mentions  the  observation  that  the  insertion  of  a 
rectal  tube  always  brought  away  soft  feces.  At  autopsies  the  intes- 
tinal contents  have  nearly  always  been  found  in  a  semisolid  state; 
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only  exceptionally  were  the  evacuations  hard  or  scybalous.  Hirsch- 
sprung reported  a  case  in  which  there  had  been  no  stools  since  birth ; 
yet  the  finger  introduced  into  the  rectum  produced  a  discharge  of 
a  stream  of  meconium.  The  following  table  gives  the  ages  and  sex 
of  26  cases,  in  which  there  was  no  evidence  of  stenosis  or  obstruc- 
tion, and  which  may  therefore  be  considered  as  idiopathic.  A 
number  of  the  cases — those  of  Peacock,  Bristowe,  Hughes,  Hadden, 
Generisch — presented  ulcerations  of  the  bowel  at  the  autopsy. 
As  no  specific  statements  concerning  the  histologic  nature  of  these 
ulcers  accompany  these  reports,  it  is  difficult  to  determine  whether 
the  ulcers  are  the  cause  or  the  result  of  the  dilation  and  obstipation. 
The  muscular  hypertrophy,  however,  which  was  present  in  very 
many  of  the  cases,  though  not  in  that  of  Formad  which  is  pictured 
in  the  text,  can  logically  be  looked  upon  as  a  secondary  compensatory 
effort.  Cases  presenting  anatomical  alterations  of  this  character  will 
always  constitute  a  doubtful  class,  because  both  conditions — ulcer 
and  hypertrophy — are  capable  of  producing  the  clinical  picture  of 
enterospasm,  and  yet  no  evidence  of  the  latter  could  be  found  at 
autopsy.  In  26  cases  of  the  subjoined  table,  5  were  females  and  2 1 
males,  20  occurred  under  the  age  of  twelve  years,  16  were  at  the 
age  of  eight  years  or  under. 
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Bristowe  ("Brit.  Med.  Jour.,"  1885,  vol.  1,  p.  1086),  . 

Cheadle  ("Lancet,"  1886,  vol.  11,  p.  II 17),      .... 

Fitz  ("Amer.  Jour,  of  the  Med.  Sci.,"  1889,  p.  135,    . 

Formad  ("Univ.  Med.  Mag.,"  1892,  vol.  IV,  p.  625), 

Futterer  ("  Virchow's  Archiv,"  1886,  Bd.  cvi,  S.  555), 

Gee  ( "  St.  Bartholomew' s  Hosp.  Reports, ' '  1 884,  vol.  xx,  p.  1 9 1 ) , 
"    {ibid.),      

Generisch  ("  Jahrb.  f.  Kinderheilk.,"  1894,  Bd.  xxxvn,  S.  91), 

Griffith  ("Amer.  Jour,  of  the  Med.  Sci.,"  September,  1899),  . 

Hadden  ("Internat.  Clinics,"  1893,  vol.  iv,  p.  53),     ,    ,    .    . 

Harrington  (reported  by  Fitz,  /.  c,  p.  133), 

Henoch  ("Beitr.  z.  Kinderheilk.,"  1861,  S.  123),    4    .    ,    .    . 

Hichens  ("Lancet,"  1898,  vol.  11,  p.  1121), 

Hirschsprung  ("Jahrb.  f.  Kinderheilk.,"  1888,  Bd.  XXVII, 
S.    I  ;     "  Padiat.    Arbeiten,"    "  Henoch's 

Festschr.,"  1890,  S.  78), 

"  {ibid.), 


female, 

8  yrs. 

male, 

3  yrs. 

female, 

37  yrs. 

male, 

29  yrs. 

male, 

14  yrs. 

male, 

4>2  yrs. 

male, 

4  yrs. 

female, 

1%  yrs. 

male, 

2  yrs.  1 1  mos 

male, 

1 1  weeks. 

male, 

40  yrs. 

male, 

\%  yrs. 

male, 

20  yrs. 

male, 

8  mos. 

male, 

7  mos. 

male, 

2^£  mos. 

male, 

10  yrs. 
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Hobbs  and  de  Richemond  ("  Lamed,  moderne,"  1898,  vol.  IX, 

p.  652),         female,       2j^  yrs. 

Hughes  ("  Trans.  Path.  Soc.  of  Phila.,"  1887,  vol.  XIII,  p.  40),  male,  3  yrs. 

Martin  ("Montreal  Med.  Jour.,"  1897,  vol.  XXV,  p.  697),     .  male,  3^  yrs. 

Mya  ("  Lo  Sperimentale,"  1894,  vol.  xlviii,  p.  215),     .    .    .  female,       2^  mos. 
"      [ibid.), male,  5)^  mos. 

Osier  ("Archives  of  Pediatrics,"  1893,  vol.  x,  p.  m),    .    .    .  male,  10  yrs. 

Peacock  ("Trans.  Path.  Soc.  of  London,"  1872,  vol.  XXIII, 

p.  104), male,  28  yrs. 

Rolleston  and  Haward  ("Trans.   Clinical  Soc.  of  London," 

1896,  vol.  xxix,  p.  201), male,  12  yrs. 

Walker  and  Griffith  ("Brit.  Med.  Jour.,"  1893,  vol.  11,  p.  230),  male,  11  yrs. 

Prognosis. — From  the  accompanying  statistics  it  is  very  evident 
that  the  prognosis  is  grave.  Of  26  cases,  19  are  known  to  have 
terminated  fatally.  Only  3  patients — those  of  Fitz,  Cheadle,  and 
Osier — are  known  to  have  recovered :  Fitz's  case  after  resection  of 
the  dilated  sigmoid  flexure,  by  Richardson ;  Cheadle's  case  recov- 
ered under  medical  treatment ;  and  Osier's  after  the  establishment 
of  an  artificial  anus  by  Halsted.  The  four  remaining  non-fatal 
cases  disappeared  from  observation. 

Diagnosis. — The  diagnosis  is  evident  from  the  symptoms  enum- 
erated, the  age  of  the  patient,  constipation,  and  the  distention. 
Often  the  diagnosis  can  be  made  on  inspection,  the  distended  colon 
being  outlined  through  the  abdominal  wall.  Examination  of  the 
rectum  by  finger  or  small  proctoscope  should  in  no  case  be  omitted. 
As  Griffith  emphasizes,  a  sharp  diagnostic  line  between  idiopathic 
and  obstructive  congenital  cases  can  not  always  be  made  out. 
Electrodiaphany  of  the  colon  may  be  executed  in  doubtful  cases. 

Treatment. — The  treatment  may  be  medical  or  surgical.  The 
purely  medical  treatment  consists  of  the  use  of  laxatives,  enemata, 
massage,  electricity,  and  strychnin.  One  of  the  cases,  that  of 
Hughes,  is  reported  to  have  been  made  worse  by  enemata.  The 
use  of  the  rectal  tube  for  the  evacuation  of  gases  is  a  simple  pro- 
cedure, and  often  brings  great  comfort  to  the  patient.  If  the  tube 
be  of  the  Langdon  type,  it  may  give  information  of  the  course  and 
permeability  of  the  colon.  Puncture  of  the  intestine  with  a  fine 
trocar  was  executed  in  the  cases  of  Hirschsprung,  Hobbs  and 
Richemond,  and  Martin.  If  the  cases  do  not  improve  after  a  week's 
trial  of  purely  medical  means,  they  should  be  subjected  to  explora- 
tory laparotomy.      Fitz's  case  of  resection  of  the  sigmoid  recovered, 
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as  also  the  case  reported  by  Osier,  in  which  Halsted  made  an 
artificial  anus.  The  case  of  Griffith,  in  which  an  artificial  anus  was 
made,  terminated  fatally,  and  death  was  attributed  to  the  exhaustion 
of  the  patient,  the  operation  having  been  undertaken  too  late.  The 
brilliant  operation  undertaken  by  Treves  in  a  case  of  secondary 
congenital  dilation  due  to  stenosis  resulted  in  recovery. 
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INTESTINAL  DIVERTICULA.  PERSISTENT  OMPHALOMESEN- 
TERIC (VITELLINE)  REMAINS.  INTESTINAL  DUPLICA- 
TIONS. 

A  diverticulum  of  the  intestine  is  usually  a  sacculation  of  the 
ileum  due  to  non-obliteration  of  the  vitelline  duct.  Diverticula  rep- 
resent offshoots  or  extensions  from  the  normal  channel  of  the  bowel, 
and  may  be  congenital  or  acquired.  Congenital  diverticula  are 
composed  of  all  the  layers  of  the  intestinal  wall,  but  the  acquired 
diverticula  only  of  the  mucosa  and  serosa,  one  of  which  is  usually 
protruded  through  a  slit  in  the  muscularis.  The  congenital  forms 
are  also  known  as  true  and  the  acquired  as  false  diverticula.  This 
classification  is  not  invariable,  for  there  are  exceptional  forms  of 
the  acquired  type  in  which  the  diverticulum  is  composed  of  all  the 
layers  of  the  intestinal  wall.  The  first  description  and  illustration 
of  this  abnormality  was  given  in  1701  by  Ruysch  ("Thesaurus 
anatomicus,"  1701,  p.  283),  and  its  origin  from  the  omphalo-enteric 
duct  was  suggested  by  Morgagni  ("The  Seats  and  Causes  of  Dis- 
eases," 1769,  vol.  11,  p.  141).  We  are  indebted  to  Meckel,  how- 
ever, for  the  first  logical  explanation  of  the  manner  in  which  this 
embryonic  malformation  arises,  and  for  having  emphasized  its  im- 
portance in  the  etiology  of  abdominal  diseases. 

Congenital  Diverticula. — I  have  already  dwelt  upon  the  views 
of  Meckel  in  the  general  chapter  on  the  Enterostenoses,  and  also 
in  the  chapter  on  the  Acute  and  Chronic  Intestinal  Occlusions — 
Ileus,  this  volume.  The  reader  is  referred  to  these  chapters  for 
the  pathological  relations  of  the  so-called  diverticulum  of  Meckel. 
It  is  usually  situated  ^  to  1  meter  (12  inches  to  3  feet)  above  the 
ileocecal  valve.  In  exceptional  cases  it  was  found  very  close  to 
the  ileocecal  valve — 5  cm.  above  it — and  in  other  cases  it  was  found 
in  the  jejunum.  Lobstein  and  Wrisberg  have  observed  a  connec- 
tion of  the  vitelline  duct  with  the  duodenum,  according  to  Meckel 
(Reil  u.  Autenrieth,  "Arch.  f.  Physiol,"  1809,  Bd.  ix,  S.  428). 
The  length  of  the  diverticulum  of  Meckel  varies  from  I  inch  to  4 
inches  on  the  average  (3  to  10  cm.).  Cases  have  been  reported  in 
which  it  was  10  inches  (25  cm.)  long.  Its  wall  corresponds  exactly 
to  that  of  the  ileum  in  histological  structure,  containing  Lieberkuhn's 
glands  and  Peyer's  patches.     As  a  rule,  the  diverticulum  arises 
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from  the  convex  side  of  the  intestine,  opposite  to  the  insertion  of 
the  mesentery.  If  it  is  situated  in  close  proximity  to  this  insertion 
it  may  possess  its  own  mesenteriolum.  If  the  diverticulum  is 
closed  toward  the  intestinal  lumen,  cystic  dilations  may  develop,  due 
to  retention  of  the  secretions.  These  are  known  as  enterocystomas. 
Roth  has  found  the  cylindrical  cells  in  such  an  enterocystoma  lined 
with  cilia  ("  Virchow's  Archiv,"  Bd.  lxxxvi,  S.  371  ;  see  also  litera- 
ture, Orth's  "Specielle  pathologische  Anatomie,"  vol.  1,  p.  771).  In 
rare  instances  the  diverticulum  establishes  an  open  communication 
between  the  ileum  and  the  external  abdominal  surface,  terminating 
in  a  small  opening  at  the  umbilicus,  through  which  the  intestinal  con- 
tents may  escape.  In  the  chapter  on  Strangulations  and  Incarcera- 
tions the  mechanism  is  pictured  by  which  the  Meckel  diverticula 
may  give  rise  to  those  forms  of  intestinal  obstruction.  It  is  generally 
not  as  wide  throughout  its  course  as  it  is  at  its  place  of  origin  from 
the  ileum,  and  the  bulbous  or  globular  termination  at  its  free  end  is 
due  either  to  the  accumulation  of  contents  or  a  hernia-like  protu- 
berance of  the  mucosa  or  submucosa  through  the  muscularis.  The 
terminal  end  is,  as  a  rule,  free,  and  only  exceptionally  adherent  at 
the  umbilicus.  As  a  result  of  inflammatory  adhesion,  the  distal  end 
may  become  attached  to  any  place  within  the  abdominal  cavity 
with  which  its  length  permits  it  to  come  into  contact.  Its  most 
frequent  location  for  attachment  is  the  mesentery.  Other  locations 
are  at  any  part  of  the  small  intestine,  cecum,  colon,  pelvic  viscera, 
inner  abdominal  wall,  omentum.  Fitz  ("Amer.  Jour,  of  the  Med. 
Sci.,"  1884,  p.  30),  in  a  masterly  contribution,  has  called  attention 
to  the  role  played  by  this  abnormality  in  the  causation  of  obstruc- 
tion, cyst  formation,  and  intestinal  duplication,  the  so-called  double 
cecums  (Lockwood)  and  double  colon  (Scheiber,  "  Oesterr.  med. 
Jahrb.,"  H.  2  ;  also  "  Jahresb.  von  Virchow  u.  Hirsch,"  1875,  Bd. 
1,  S.  79).  Andrau  ("  Treatise  on  Pathology  ")  refers  to  a  case  men- 
tioned by  Brugoni,  in  which  two  colons  sprang  from  a  single  cecum 
and  reunited  at  the  rectum.  The  literature  on  duplication  of  the 
intestine  is  reviewed  in  the  article  by  Fitz,  above  cited,  and  the  view 
advanced  that  one  of  the  two  tubes  is,  as  a  rule,  a  diverticlum. 

In  a  case  of  intestinal  obstruction  occurring  in  my  private  prac- 
tice, the  cause  of  the  ileus  was  found  at  operation  to  be  a  Meckel 
diverticulum  2  inches  long,  which  had  become  inverted  and  pro- 
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truded  into  the  ileum  18  inches  from  the  ileocecal  valve.  A  mass 
of  hard  fecal  matter  held  it  in  its  position  and  completed  the 
stenosis.  There  were  evidences  of  enterospasm  at  the  laparotomy. 
Resection  of  the  diverticulum  was  performed  and  the  patient  re- 
covered. 

Acquired  Diverticula. — The  acquired  diverticula  are  herniaform 
protuberances  of  the  mucosa  and  serosa  in  which  the  muscularis  is 
absent.  In  exceptional  cases  all  the  intestinal  layers  were  repre- 
sented, but  the  term  hernias  of  the  mucosa,  as  applied  by  Rokitan- 
sky,  is  insufficient,  because  it  does  not  mention  the  serosa,  which 
is  included  in  all  forms.  They  usually  occur  on  the  side  of 
the  intestine  where  the  mesentery  is  inserted,  generally  being  sur- 
rounded by  the  two  sheaths  of  the  mesentery.  As  a  rule,  they  occur 
in  larger  numbers,  and  are  only  exceptionally  isolated.  They  vary 
from  the  size  of  a  pea  to  that  of  a  large  orange,  and  are  usually  of  a 
spherical  or  cylindrical  shape.  Wallmann  ("Virchow's  Archiv," 
Bd.  xiv)  has  observed  9  of  them  in  the  colon,  and  Hansemann 
("  Virchow's  Archiv,"  Bd.  cxliv)  has  described  400  diverticula  in 
one  case  in  which  they  were  most  frequent  in  the  jejunum  and  upper 
ileum,  whereas  the  lower  ileum,  cecum,  and  colon  were  compara- 
tively free  ;  the  sigmoid,  however,  was  very  closely  crowded  with  these 
protuberances.  Generally  they  are  more  frequent  in  the  large  intes- 
tine and  rectum  than  in  the  jejunum,  ileum,  and  duodenum.  It  is 
interesting  to  note  that  even  in  the  vermiform  process  small  diver- 
ticula have  been  observed.  Acquired  malformations  of  this  kind 
may,  as  a  rule,  be  considered  under  two  headings:  (1)  Pulsion 
diverticula,  due  to  pressure  upon  the  wall  of  the  intestine  from 
within,  and  (2)  traction  diverticula,  which  are  due  to  drawing  upon  the 
intestinal  wall  from  the  outside.  One  of  the  conditions  for  the 
development  of  the  pulsion  diverticula  is  a  place  or  spot  where  there 
is  a  lessened  resistance  in  the  intestinal  wall.  These  spots  are  found 
to  be  at  the  transition  of  the  mesenteric  vessels  into  the  intestinal 
wall.  A  case  showing  the  intimate  connection  between  the  blood- 
vessels and  the  paths  through  which  the  false  diverticula  protrude  is 
described  by  Martin  H.  Fisher  ("Jour,  of  Exper.  Med.,"  vol.  v,  p. 
332).  He  also  presents  the  illustration  of  a  false  diverticulum  of 
the  appendix  {ibid.,  plate  xxiv),  and  gives  a  graphic  description  of 
the  microscopic  appearance  of  the   development  of  the  protrusion. 
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The  literature  of  this  subject  is  compiled  in  this  article.  Pulsion 
diverticula  are  most  frequently  found  in  the  colon,  where,  as  is  well 
known,  there  are  small  protuberances  present  normally.  Their 
origin  here  has  been  attributed  to  persistent  obstipation.  Pulsion 
diverticula  have  been  described  after  obturation  from  gall-stone  and 
in  the  suprastenotic  changes  which  occur  in  obstruction.  The 
traction  diverticula  are  small  funnel-shaped  pouches  caused  by 
retraction  of  chronic  localized  peritonitis  or  mesenteritis  by  cicatrices 
in  the  wall  of  the  intestine  itself,  or  by  inflammatory  processes  in 
adjacent  organs.  They  have  been  observed  after  atrophy  of  the 
pancreas,  and  Birch-Hirschfeld  described  a  case  of  traction  diverti- 
culum in  which  pseudo-ligamentous  retractions  of  the  mesentery 
were  attached  to  the  apex  of  the  protuberance.  Hanau,  Hanse- 
mann,  Grasberger,  and  Klebs  have  described  the  relation  of  the 
mucous  hernias  or  protuberances  of  the  intestine  to  the  places  of 
exit  of  the  mesenteric  veins.  Such  protuberances  of  the  mucosa 
along  the  venous  sheaths  could  be  produced  experimentally  by 
increased  intra-intestinal  pressure.  Acquired  diverticula  may  give 
rise  to  stercoral  ulcers,  perforation,  and  peritonitis  in  rare  cases ; 
otherwise  they  have  little  clinical  significance  and  escape  recognition 
during  life.  Nothnagel  (/.  c,  p.  254)  has  described  a  case  which 
was  diagnosed  either  as  sarcoma  of  the  intestine  or  peritoneal  tuber- 
culosis with  tubercular  stricture.  At  the  autopsy  both  conditions 
were  found  ;  but  what  interests  us  here  specially  is  the  formation  of 
diverticula  of  a  semiglobular  shape  at  the  places  where  the  larger 
neoplasms  were  located. 

Displacements  of  the  Intestine.  Enteroptosis.  Coloptosis. 
The  subject  of  enteroptosis,  or  dislocations  and  misplacements  of 
the  intestine,  has  already  been  fully  considered  in  the  author's  work 
on  "  Diseases  of  the  Stomach,"  second  edition,  pages  695  to  732, 
because  it  was  impossible  to  give  a  correct  representation  of  gastrop- 
tosis  alone  without  at  the  same  time  going  into  the  pathogenesis  of 
dislocations  of  the  intestine.  The  displacements  of  the  colon  have 
also  been  considered  in  that  chapter,  page  724.  In  the  chapter  on 
the  Anatomy  and  Histology  of  the  Intestine  (vol.  I,  p.  17),  Dr.  J. 
Holmes  Smith  has  considered  these  abnormalities  from  the  anatomic 
standpoint.      The  reader  is  referred  to  these  two  articles  for  a  more 
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explicit  statement  of  these  conditions.  Among  the  older  writers 
who  have  considered  this  subject  are  Annesley,  Esquirol,  Fleisch- 
mann  (18 15),  de  Haen,  Ruysch.  Morgagni  also  has  distinct  refer- 
ences to  these  abnormalities  of  position.  The  dislocations  which 
have  been  caused  by  peritonitic  adhesions  were  first  described  accu- 
rately by  Virchow  ("  Virchow's  Archiv,"  1853,  Bd.  v,  S.  281).  The 
historical  references  on  dislocations  of  the  abdominal  viscera  and  the 
various  publications  of  Ewald,  Meinert,  and  Landau,  in  Germany, 
and  Glenard  and  others,  in  France,  have  been  referred  to  in  the  work 
on  "  Diseases  of  the  Stomach,"  pages  698  to  700.  In  1885  Glenard, 
in  a  rather  schematic  and  fantastic  publication,  which  nevertheless 
was  a  presentation  of  careful  clinical  observation,  forwarded  the  idea 
that  the  descent  of  the  right  or  hepatic  flexure  of  the  colon,  followed 
by  dislocation  of  the  transverse  colon,  was  the  primary  disturbance 
in  enteroptosis.  When  the  hepatic  flexure  of  the  colon  has  sunk, 
the  right  half  of  the  transverse  colon  follows  up  to  the  place  where 
it  is  connected  with  the  pyloric  end  of  the  stomach  by  the  tense 
gastrocolic  ligament ;  here  the  colon  becomes  kinked  or  inflected, 
and  stagnation  of  contents  results.  The  prestenotic  part  of  the  colon 
becomes  dilated,  but  the  part  beyond  the  stenosis  contracts,  so  that 
it  can  be  felt  as  a  tense  cord.  This  is  an  inflection  with  stagnation 
meteorism  and  no  local  meteorism.  Ewald  confirmed  the  clinical 
observations  of  Glenard,  in  the  main,  but  does  not  agree  with  him 
on  the  etiology.  The  palpable  colon  beyond  the  stenosis  which 
Glenard  designated  as  "  cord  colique  transverse  "  is  considered  by 
Ewald  to  be  the  pancreas.  Recent  investigations  by  Kelling,  Kutt- 
ner,  Hertz,  Metlzing,  Langenhand,  Schwedt,  and  Rosengart  have 
attempted  to  clear  up  the  subject  of  the  pathogenesis  of  dislocations 
of  the  intestine,  by  experimental  investigation,  but  the  three  publica- 
tions to  which  we  are,  above  all  others,  indebted  for  a  clearer  intelli- 
gence and  more  comprehensive  representation  of  this  subject,  are  by 
Leichtenstern  (von  Ziemssen's  "Handbuch,"  Bd.  vn,  2.  aufi,  S. 
509),  Curschmann  ("Deutsch.  Arch.  f.  klin.  Med.,"  1894,  Bd.  liii, 
S.  1),  Fleiner  ("Munch,  med.  Wochenschr.,"  1895,  No.  42-45). 
Abnormalities  of  position  may  occur  in  both  the  small  and  the  large 
intestine,  but  as  the  former  is  only  brought  about  by  inflections, 
kinkings,  compressions,  and  herniaform  dislocations,  the  abnormali- 
ties of  position  of  the  small  intestine  have  accordingly  been  consid- 
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ered  under  these  headings  in  other  chapters,  and  I  will  here  limit 
myself  to  the  consideration  of  abnormalities  of  position  of  the  colon. 

Intestinal  displacements  may  be  acquired  or  congenital.  Acquired 
abnormalities  of  position,  size,  and  capacity  have  been  considered  in 
the  author's  work  on  "  Diseases  of  the  Stomach,"  and  in  the  chap- 
ter on  idiopathic  dilation  of  the  colon.  The  theory  of  Rosengart 
("  Zeitschr.  f.  Diat.  u.  physikal.  Therapie,"  Bd.  1,  S.  220)  advances 
the  view  that  (1)  the  congenital  enteroptosis  is  the  persistence  of 
the  fetal  situation  of  all  or  of  a  part  of  the  abdominal  viscera ;  (2) 
acquired  enteroptosis  is  the  gradual  retrograde  development  from 
the  normal  to  the  congenital  or  fetal  position.  The  views  of  Lan- 
gerhans  have  already  been  cited  in  the  article  in  my  work  on  "Dis- 
eases of  the  Stomach."  Leichtenstern  (/.  c.)  gives  a  sketch  of  four 
principal  causes  of  coloptosis  :  (1)  The  most  frequent  is  failure  of 
the  cecum  to  descend  into  the  right  iliac  fossa  ;  it  remains  poste- 
rior to  and  in  contact  with  the  liver ;  (2)  defective  development  of 
the  muscular  ligaments  of  the  colon,  which  results  in  excessive 
length  of  the  large  intestine,  because  it  is  not  brought  together  by 
the  muscular  contractions  ;  (3)  disproportion  between  a  deficient 
fetal  development  of  the  abdominal  cavity,  on  the  one  hand,  and  ex- 
cessive development  in  length  of  the  colon  on  the  other ;  (4)  abnor- 
mal development  in  the  length  of  the  mesentery,  permitting  of 
excessive  movability  of  the  colon,  and  consequently  of  the  formation 
of  abnormal  flexures. 

Congenital  Abnormalities  of  Position  and  Form. — Cursch- 
mann  (/.  c.)  describes  the  following  congenital  variations  of  dis- 
placements of  the  large  intestine : 

/.  In  the  cecum  and  ascending  colon,  (a)  whilst  the  cecum 
is  attached  in  its  normal  position,  excessive  development  of 
the  ascending  mesocolon  may  give  rise  to  actual  loop  forma- 
tion in  the  ascending  colon,  a  genuine  volvulus ;  (o)  enlarge- 
ment and  elongation  of  the  cecum,  taking  in  also  the  beginning  of 
the  ascending  colon,  and  giving  rise  to  twists  and  rotation  around 
the  longitudinal  axis  of  the  cecum,  with  eventual  intestinal  occlusion; 
(c)  inflection  and  kinking  of  the  cecum,  being  thrown  back  toward 
the  liver  covering  a  corresponding  portion  of  the  ascending  colon  ; 
the  vermiform  process  may  thus  come  in  contact  with  the  edge  of 
the  liver,  or  even  extend  beneath  it;  these  cases,  which  Curschmann 
n—30 
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describes  in  an  interesting  clinical  history,  should  they  develop 
appendicitis,  may  present  all  the  clinical  signs  of  cholelithiasis  ;  (d) 
persistence  of  the  cecum  or  appendix  in  contact  or  posterior  to  the 
liver  ;  the  ascending  colon  is  shortened  or  absent  entirely.  This 
places  the  vermiform  process  in  juxtaposition  to  the  biliary  passages, 
and  if  there  should  be  any  appendicial  or  peri-appendicial  inflamma- 
tion, the  differential  diagnosis  from  cholelithiasis  would  be  extremely 
difficult. 

2.  Transverse  Colon  and  Flexures.  —  (a)  Either  the  hepatic  or 
splenic  flexure  may  be  absent,  but  the  colon  be  abnormally  short ; 
(/?)  one  or  the  other  of  these  flexures  is  wanting  ;  the  colon,  however, 
is  abnormally  long.  When  the  flexures  are  wanting  and  the  colon 
abnormally  short,  the  ascending  colon  runs  from  the  ileocecal  region 
on  the  right,  upward  toward  the  middle  and  posterior  portion  of  the 
abdomen  and  underneath  the  liver.  There  is  either  no  transverse 
colon  at  all  or  a  very  short  one,  which  immediately  passes  over  into 
the  descending  colon  in  the  left  lower  and  outer  abdominal  region. 
A  similar  description  is  given  by  Rosengart  (/.  c.)  of  the  course  of 
the  ascending  colon  in  the  neonat.  (See  article  on  Enteroptosis  in 
author's  "  Diseases  of  the  Stomach,"  second  edition,  /.  c.}  When 
the  flexures  are  absent  and  the  colon  is  abnormally  elongated,  the 
transverse  colon  is  replaced  by  an  immense  loop  or  several  loops 
with  closely  approximated  limbs,  which  generally  cover  the  anterior 
portion  of  the  abdomen  and  are  also  anterior  to  the  liver.  This 
condition  necessarily  replaces  the  normal  anterior  liver  dullness  by  a 
loud  tympanitic  resonance  ;  the  normal  hepatic  dullness,  however, 
can  still  be  made  out  on  the  lateral  and  posterior  abdominal  region. 
Sometimes  the  liver  exhibits  a  permanent  groove  with  an  indurated 
and  thickened  peritoneal  lining,  representing  the  bed  in  which  the 
loop  of  the  colon  rested. 

j.  Descending  Colon  and  Sigmoid  Flexure.  —  (a)  Abnormal 
elongation  of  the  loops  of  the  sigmoid  flexure.  Such  abnormally 
long  sigmoid  loops  are,  as  a  rule,  found  in  the  middle  of  the  abdo- 
men, their  long  axes  parallel  to  the  linea  alba.  They  may  extend 
up  into  the  vault  of  the  diaphragm,  and  cover  over  the  stomach, 
the  left  lobe,  and  part  of  the  right  lobe  of  the  liver.  Under  such 
conditions  it  happens  that  the  region  which  is  normally  occupied 
when    the    sigmoid    and    descending    colon    are    of    regular    size 
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is  now  superimposed  by  loops  of  small  intestine.  This  neces- 
sarily brings  about  the  following  change  under  pathologic  condi- 
tions :  The  entire  abdomen  may  be  tympanitic  by  distended  sigmoid 
loops,  and  the  lower  and  outer  portions  of  the  left  inferior  abdom- 
inal region  will  not  give  any  evidence  of  meteorism,  because  in  this 
place  the  loops  of  small  intestine  lie  anteriorly,  (b)  Persistence 
of  the  relatively  long  sigmoid  flexure  of  the  infant  in  adults.  This 
is  fortunately  a  rare  condition,  as  Curschmann  found  it  only  1 5 
times  in  233  autopsies,  (c)  Double  sigmoid  loops.  This  must  be 
an  equally  rare  condition.  I  have  not  found  it  once  in  180  autop- 
sies examined  especially  for  the  purpose,  (d)  Occurrence  of  an 
abnormally  strong  loop  between  the  lower  limb  of  the  sigmoid 
flexure  and  the  beginning  of  the  rectum.  Curschmann  calls  atten- 
tion to  the  fact  that  this  abnormal  loop  and  the  cecum  may  come 
into  juxtaposition  in  the  right  iliac  fossa  ;  thus  the  beginning  and 
end  of  the  colon  are  in  contact  with  each  other, — a  most  embar- 
rassing abnormality  when  it  should  become  necessary  to  make  an 
artificial  anus  under  such  conditions,  for  the  mistake  is  very  easily 
made  that  the  lowermost  end  of  the  colon  could  be  sewed  into  the 
abdominal  orifice  and  thus  the  large  intestine  opened  below  the 
point  of  occlusion. 

Acquired  Abnormalities  of  Position  and  Form. — According 
to  Fleiner  (/.  c),  disturbances  in  the  location  of  the  colon  are  trace- 
able to  abnormal  inflections  and  kinks,  which  produce  a  disturbance 
of  the  movement  of  the  feces.  He  ascribes  these  abnormalities  in 
part  to  a  condition  of  atonic  obstipation,  and  as  some  of  the  etiolog- 
ical factors  he  cites  a  number  of  agencies  which  exert  increased 
pressure  upon  individual  sections  of  the  colon  ;  for  instance,  corsets, 
belts,  an  attitude  during  work  which  inclines  the  body  too  much 
forward,  sedentary  habits  of  life.  This  author  has  cited  a  number 
of  very  interesting  clinical  histories  illustrating  the  difficulty  with 
which  such  cases  are  differentiated  from  cholelithiasis.  In  addition 
to  the  functional  disturbances  mentioned,  organic  changes  in  the 
intestinal  wall  may  supervene.  Thus  we  may  be  confronted  with 
catarrhal  changes,  expressing  themselves  clinically  in  diarrhea  or 
constipation  alternating  with  diarrhea,  and  occasionally  only  the 
symptom  of  constipation  is  present  in  connection  with  membranous 
colitis.     This  condition  of  visceral   dislocations  with  colicky  pains, 
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or  pains  corresponding  to  what  has  been  described  as  enteral gia,  has 
received  much  attention  from  French  authors,  and  is  liable  to  be 
confounded  with  hepatic  and  renal  colic,  intercostal  neuralgia,  the 
crises  of  tabes,  and  duodenal  ulcer. 

These  abnormalities  of  position,  when  they  occur  in  association 
with  neurasthenia  gastrica  or  intestinalia,  are,  in  my  experience, 
very  perplexing  problems  for  diagnosis.  When  such  patients  com- 
plain for  months  and  years  of  extreme  pain  in  localized  areas  of  the 
abdomen,  and  examination  of  the  feces,  analysis  of  test-meals,  blood, 
and  urine,  and  physical  examination  of  the  abdomen  and  rectum 
reveal  no  positive  abnormal  indications,  the  physician  has  seemingly 
struck  his  "pons  asinorum."  The  symptoms,  in  addition  to  pain, 
are  feeling  of  pressure,  distention  and  fullness  in  the  stomach,  intes- 
tinal colic,  conditions  of  the  bowels  as  described  in  the  preceding, 
flatulence,  more  frequently  constipation,  loss  of  will  power,  loss  of 
weight,  depression  of  spirit,  incapacity  for  decided  mental  or  physical 
exertion.  Boas  correctly  observes  that  a  large  number  of  physi- 
cians, without  going  into  detailed  examination  of  the  viscera,  falsely 
interpret  these  symptoms  as  the  expression  either  of  anemia,  gastric 
or  intestinal  catarrh,  or  sometimes  of  hysteria  alone  ;  then  they  order 
preparations  of  iron  ;  or  when  they  expect  gastro-intestinal  catarrh, 
purgatives  or  bismuth  preparations  are  given,  sometimes  with  intes- 
tinal antiseptics  (so  called) ;  and  when  they  suspect  hysteria  the 
prescriptions  call  for  bromids,  valerian,  and  asafetida.  These  are 
the  cases  which  most  frequently  drift  into  the  hands  of  the  specialist 
with  wrong  diagnoses.  Yet  I  see  no  reason  why  a  correct  diagnosis 
in  at  least  a  large  number  of  such  cases  should  not  be  made.  I  am 
now  speaking  only  of  those  types  of  acquired  dislocations  of  the 
stomach  and  colon  which  are  due  to  atony  and  acquired  inflections 
partially  traceable  to  obstipation,  and  not  due  to  those  forms  which 
Curschmann  has  so  minutely  described,  and  to  which  I  have  referred 
in  the  preceding — namely,  of  congenitally  abnormal  formations  and 
dislocations  as  well  as  elongations  of  the  colon.  The  main  object 
to  bear  in  mind  in  the  acquired  types  described  by  Fleiner  is  to 
determine  the  size  and  location  of  the  stomach  and  transverse 
colon.  This  can  be  done  in  the  great  majority  of  cases  by 
distention  with  air ;  either  distending  each  individually  by  air, 
or  first  the  stomach  with  air  and  then  the  colon  thereafter  with 
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water.     The  course  of  the  colon   may  also   be  made  out  in  many 
cases  by  electrodiaphany.      When   it  is  intended  to  illuminate  the 
colon  and  map  out  its  course  by  this  method,  the  position  and  size 
of  the  stomach  should  be   determined  first.     The  same  limitations 
and  restrictions  apply  to  the  method  when  used  for  the  determina- 
tion of  the  anatomic  course  of  the  colon  as  have  been  referred  to  in 
connection  with  illumination  of  the  stomach.      I  used  it  first  in  1891 
for  transillumination  of  the  colon,  and  demonstrated  it  to  the  Clini- 
cal Society  of  Maryland  in  that  year.      In  1892  Heryng  and  Reich- 
mann  published  the  first  account  of  transillumination   of  the  colon 
by  this  method.     (See  article  on  Electrodiaphany,    "Diseases   of 
the  Stomach,"    second  edition,   pp.    104-112.)     In   1898  Boas  and 
Levi-Dorn  described  a  method  by  which  the  course  of  the  intestine 
could  be  traced  out  by  means  of  the   Rontgen   rays  and  the  skia- 
graph.     The  patient  was  given  a  capsule  filled  with  chemically  pure 
bismuth  subnitrate,  and  the  course  of  the  capsule  observed  on  the 
fiuoroscope.     The  method  has  not  been  applied  to  a  sufficiently 
large  clinical  material  to  permit  of  any  deductions  concerning  its 
diagnostic  value.      Dr.  M.  K.  Kassabian,  of  Philadelphia,  has  kindly 
presented  us  with  a  skiagraph  which  illustrates  the  possibilities  of 
this  method  for  locating  individual  portions  of  the  intestine  (see 
Plate  7,  p.  285).      If  the  enteroptosis,  coloptosis,  and  gastroptosis 
can  be  determined  in  this  way,  the  treatment  outlined  in  the  chapter 
on  Enteroptosis,  in  the  author's  book  on  "  Diseases  of  the  Stomach," 
second  edition,  pages  726—730,  should  be  undertaken  and  continued 
for  at  least  three  to  four  months.      If  after  this  trial  of  purely  medi- 
cal treatment  there  is  no  very  decided  improvement,  the  case  should 
be  considered  from  the  surgical   aspect,   whether  or  not  a  replace- 
ment of  the  dislocated  organs,  and  attachment  in  their  normal  posi- 
tion, is  possible  by  operation.     The  colon  is  most  frequently  dislo- 
cated by  the  weight  of  accumulated  fecal  contents,  and  by  the  weight 
of  neoplasms,  to  which  perhaps  coprostasis  has  supervened,  adding 
to  the  bulk  which  the  intestine  has  to  carry.      If  the  colon  has,  in 
addition  to  these  abnormalities,   a  long  mesentery,  the  dislocation 
will  occur  so  much  more  readily.      The  dislocations  of  the  colon  to 
which  Virchow  first  called  attention  were  those  due  to  circumscribed 
peritonitis,  generally  producing  an  adhesion  at  a  remote  place  from 
its  normal  location. 
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Abnormal  elongation  and  position  of  the  colon  need  not  neces- 
sarily give  rise  to  symptoms  during  life.  I  have  observed  a  number 
of  cases  of  exceedingly  great  elongation  of  the  colon,  in  which 
there  had  not  been  even  the  sign  of  obstipation  during  life.  In 
other  instances  the  abnormal  elongation  may  be  the  cause  of 
volvulus,  loop  formation,  and  incarceration.  The  greatest  signifi- 
cance is  attached  to  these  abnormalities  from  the  diagnostic  stand- 
point; if,  for  instance,  the  loops  have  covered  the  liver  in  such  a 
way  as  to  prevent  the  elicitation  of  the  normal  liver  dullness  by 
percussion,  the  difficulty  of  diagnosing  a  pathological  reduction 
of  the  size  of  the  liver  is  very  great.  I  have  already  pointed  out 
that  when  the  appendix  is  located  underneath  the  liver  a  possible 
appendicitis  may  be  confounded  with  cholelithiasis  and  perforating 
gall-stones.  To  this  is  added  the  further  complication  that  the 
recognition  of  these  abnormalities  in  size,  form,  and  location 
presents  insurmountable  difficulties  if  a  volvulus,  an  inflection,  or 
peritonitic  adhesion  has  occurred. 

Treatment. — The  treatment  of  these  abnormalities  varies  with 
their  nature  and  the  underlying  cause.  Sometimes  the  Weir 
Mitchell  rest  cure,  associated  with  hydrotherapy,  electricity,  and 
massage,  is  of  marked  assistance  in  restoring  health.  In  all  cases 
a  properly  adjusted  abdominal  bandage  should  be  worn.  Obstipa- 
tion calls  for  special  treatment.  Strychnin  and  a  readily  assimilable 
form  of  iron  (ferratin)  are  frequently  decidedly  beneficial.  When- 
ever three  months  of  medical  treatment  produce  no  decided  bene- 
fits, gastropexy,  gastrorrhaphy,  colonopexy,  or  resection  of  part  of 
the  elongated  colon,  should  be  considered. 

Dr.  H.  W.  Lincoln  is  enthusiastic  in  recommending  a  plaster 
bandage  applied  to  the  lower  abdomen  in  such  a  way  as  not 
to  contain  too  much  of  the  plaster,  which  would  be  too  heavy  and 
too  rigid  ("New  York  Med.  Record,"  January  12,  1901,  p.  69). 
They  are  made  of  narrow  strips  of  zinc  plaster,  2  or  3  inches  wide, 
which  are  applied  over  the  abdomen,  reaching  around  to  the  back. 
I  have  used  these  bandages,  and  the  patients  accredit  to  them  a 
decided  benefit.  Unfortunately,  they  can  not  be  readily  removed, 
and  therefore  they  interfere  with  daily  applications  of  electricity  to 
the  abdomen,  should  this  be  considered  necessary. 
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EMBOLISM   AND   THROMBOSIS   OF  THE   MESENTERIC 

ARTERY. 
Plates  8,  9,  10,  and  n,  showing  the  distribution  and  topography 
of  the  mesenteric  vessels,  should  be  consulted  where  the  text  refers 
to  the  anatomy  of  these  structures. 

The  intestinal  vessels  may  become  the  seat  of  disease  resulting  in 
embolism  and  thrombosis  from  the  same  pathological  conditions  that 
cause  these  abnormalities  elsewhere.     There  are,  however,  two  con- 
stitutional diseases  which  may  specifically  affect  the  intestinal  blood- 
vessels ;  these  are  syphilis  and  amyloidosis.     Embolism  and  throm- 
bosis of  the  mesenteric  artery  are  extremely  rare  conditions,  as  I 
could   collect  only  40   cases,  two  of  which  are  not    published  in 
literature,  but  occurred  one  at  the  Johns  Hopkins  Hospital,  and  one 
in  my  own  clinical  practice.     Faber  ("  Deutsch.  Arch.  f.  klin.  Med.," 
Bd.  xvi)  and  Litten  ("Virchow's  Arch.,"  Bd.  lxiii,  and  "  Deutsch. 
med.  Wochenschr.,"  1889,  No.  8)  had  collected  20  cases  up  to  the 
year  1875.    The  first  three  cases  were  reported  by  Virchow,  to  whom 
the  science  of  pathology  is  indebted  for  the  first  concept  and  de- 
scription of  the  embolic  and  thrombotic  processes.     The  occlusion 
of  the   mesenteric   artery,    in   the   great   majority   of  these    cases, 
occurred  by  an  embolism — i.  e.,  by  a  plug  of  blood  fibrin  or  other 
material  brought  with  the  current  from  a  distant  part  of  the  circu- 
lation, and  forming  an  obstruction  at  its  place  of  lodgment.     Only  in 
exceptional  cases  did  the  occlusion  come  about  by  an  autochthonous 
thrombus  (" autochthonous"  meaning  formed  in  the  place  where  it 
was  found).     The  origin  of  the  embolus  was  traced  to  three  different 
sources.     The  majority  of  them  originated  in  the  heart,  where  endo- 
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carditis  with  valvular  disease  or  thrombi  were  found  ;  next  most 
frequently  the  place  of  origin  was  a  focus  of  atheromatous  degenera- 
tion of  the  aorta.  In  rare  cases  the  embolus  had  its  origin  in  the 
pulmonary  vein,  where  clots  had  been  formed  as  a  result  of  gangren- 
ous pulmonary  infarctions.  Litten  (/.  c.)  has  described  two  cases,  and 
Firket  and  Malvoz  (cited  by  Nothnagel,  /.  c,  p.  454)  have  described 
one  case  of  autochthonous  thrombosis  of  the  mesenteric  artery  ;  but 
in  the  latter  case  there  is  some  doubt  as  regards  the  autochthonous 
nature  of  the  thrombus,  because  the  subject  gave  evidence  of  ather- 
omatous degeneration  not  only  in  the  mesenteric  artery,  but  also  in 
the  aorta  and  endocardium.  In  the  cases  thus  far  reported  in  liter- 
ature the  superior  mesenteric  artery  is  most  frequently  occluded. 
The  inferior  mesentery  is  occluded  but  rarely.  Only  two  cases  of  the 
latter  have  been  reported,  and  reference  to  them  can  be  found  in  the 
article  by  Litten  (/.  c).  One  of  these  cases  occurred  in  the  experi- 
ence of  Gerhardt,  but  it  was  complicated  by  a  simultaneous  plugging 
up  of  the  superior  mesenteric  artery.  The  other  case  was  reported  by 
Hegar,  and  constitutes  an  uncomplicated  obturation  of  the  inferior 
mesenteric  artery.  The  mucosa  of  the  colon,  sigmoid,  and  rectum 
was  infiltrated,  congested,  and  presented  numerous  superficial  blood 
extravasations  of  variable  size.  There  was  no  necrosis  or  hemor- 
rhagic infarction  of  the  mucosa. 

Thrombotic  or  embolic  occlusion  of  the  superior  mesen- 
teric artery  occurs  in  three  main  types  or  variations:  (1)  Either 
the  main  trunk  of  the  artery  may  be  occluded  near  its  origin  from 
the  aorta,  or  (2)  one  of  the  larger  branches  may  be  obturated  ; 
finally  (3)  one  of  the  smaller  branches,  or  one  of  the  very  finest  ter- 
minal branches,  may  be  obturated.  As  the  obturating  process  is 
usually  secondary  to  endarteritis  somewhere  else,  or  to  cardiac  val- 
vular disease,  it  is  frequently  observed  that  hemorrhagic  infarcts 
of  other  organs,  particularly  of  the  spleen  and  kidneys,  occurs 
contemporaneously  with  embolism  of  the  intestinal  vessels.  Ac- 
cording to  Cohnheim,  hemorrhagic  infarcts  can  occur  only  in  end- 
arteries,  or  terminal  arteries — i.  e.,  in  vessels  from  which  the 
establishment  of  a  collateral  circulation  is  anatomically  impossible. 
The  mesenteric  arteries,  however,  are  not  terminal  in  the  sense  of 
Cohnheim.  It  is  interesting  to  emphasize  in  this  connection  that 
one  of  the  most  extensive  anastomoses  in  the  body  is  formed  by  the 


PLATE  8. 


Superior  Mesenteric  Vessels. 
The  transverse  colon  is  drawn  up.  great  omentum  removed,  to  show  the  superior  *****"£  *«*? 
and  vein  and  their  distribution.    The  cecum  and  ascending  colon  are  recognizable  to  the  lower 
fef t  of  the  drawing,  and  the  coils  of  the  ileum  to  the  lower  right.-(^  Dealer's  "Surreal 
Anatomy.") 
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left  colic  artery  (which  arises  from  the  inferior  mesenteric)  with  the 
median  colic  artery  (arising  from  the  superior  mesenteric).  In  ad- 
dition to  this,  the  superior  mesenteric  communicates  above  with  the 
celiac  by  means  of  the  gastro-duodenal  branch.  It  therefore  requires 
an  explanation  of  the  mechanism  of  the  tremendous  circulatory  dis- 
turbances which  obturation  of  the  superior  mesenteric  artery  can 
bring  about  in  spite  of  this  apparently  complete  anastomosis.  This 
has  been  furnished  by  the  experiments  of  Litten  (/.  c),  which  demon- 
strated that  the  superior  mesenteric  artery  is  a  terminal  or  end- 
artery  at  least  functionally,  if  not  anatomically.  It  is  true  the  entire 
immense  vascular  territory  of  this  vessel  can  be  injected  and  filled 
up  from  the  aorta  by  way  of  the  anastomoses  just  mentioned  after  the 
main  stem  has  been  ligated ;  but  in  the  living  human  being  or 
animal  different  conditions  of  pressure  control  the  distribution  of  the 
circulating  blood.  When  the  superior  mesenteric  artery  is  ligated 
or  obturated  in  the  living  animal,  the  blood  pressure  in  its  enormous 
circulatory  territory  becomes  equal  to  zero,  and  the  relatively  small 
amount  of  blood  which  can  flow  in  from  the  collateral  branches — 
the  inferior  mesenteric  and  the  pancreatico-duodenal — does  not 
nearly  suffice  to  raise  it.  What  now  happens  is  an  inflow  of  blood 
from  the  portal  vein's  territory.  This  has  a  somewhat  higher  positive 
pressure  than  that  from  the  collateral  circulation  before  mentioned, 
and  produces  a  venous  hyperemia,  with  infarction  of  the  tissues  with 
venous  blood  and  necrosis.  Referring  to  the  three  main  types  of 
obturation,  that  of  type  (i) — plugging  up  the  superior  mesenteric 
near  its  origin  from  the  aorta  (see  Plate  8) — involves  the  entire  small 
intestine  with  the  exception  of  the  superior  horizontal  portion  and  the 
middle  portion  of  the  duodenum,  and  in  addition  the  cecum,  ascend- 
ing and  transverse  colon.  When  one  of  the  main  branches  of  the  ar- 
tery is  obturated  we  have  a  varying  pathological  picture  according  to 
the  district  which  this  branch  supplies.  This  is  relatively  the  most 
frequent  form,  and  affects  the  ileum  and  lower  jejunum  most  often. 
Whilst  the  types  thus  far  considered  affect  either  the  entire  small  in- 
testine or  at  least  large  parts  of  it,  the  parts  invaded  are,  as  a  rule, 
connected,  and  represent  one  long  continuous  pathological  alteration. 
But  when  a  number  of  smaller  branches  are  obturated,  the  areas  of 
hemorrhagic  infarction,  venous  hyperemia,  edema  and  necrosis  maybe 
separated  by  apparently  healthy  districts.     Cases  in  which  the  entire 
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small  intestine,  cecum,  ascending  and  transverse  colon  were  affected 
in  continuity  have  been  described  by  Oppolzer  ("  Allgemein.  Wien. 
med.  Zeitschr.,"  1858,  1862,  and  1864),  Faber  (/.  c),  and  Kauf- 
mann  ("  Virchow's  Archiv,"  Bd.  cxvi).  Typical  cases  of  embolism 
of  the  smaller  arteries,  in  which  diseased  portions  of  the  intestine 
were  separated  by  healthy  portions,  were  described  by  Firket  and 
Malvoz  (/.  c).  When  the  very  smallest  arterial  branches  of  the 
mesenteric  artery  are  obturated,  those  which  are  contained  within 
the  structure  of  the  intestinal  wall  itself,  a  pathological  condition 
ensues  which  corresponds  to  the  embolic  and  thrombotic  ulcers 
which  have  been  described  in  another  chapter.  In  a  case  which  I 
observed  personally,  one  of  the  larger  branches  of  the  superior  mes- 
enteric was  obturated  by  an  embolus  in  a  male  patient  afflicted  with 
arterial  sclerosis  and  with  calcareous  deposits  upon  the  valves  of  the 
heart.  Five  and  a  half  feet  of  the  lower  ileum  were  in  a  state 
of  edema,  venous  congestion,  and  partial  necrosis.  The  mucosa 
presented  numerous  areas  of  superficial  necrosis,  was  of  a  greasy 
brownish-gray  color,  and  was  readily  detached  by  a  stream  of  water 
running  from  an  ordinary  hydrant,  upon  which  it  was  tied  for  the 
purpose  of  cleansing  the  intestine  of  its  contents.  Numerous  ulcers 
were  found,  especially  in  the  lower  portion  of  the  ileum,  some  of 
them  penetrating  to  the  serosa.  The  intestinal  lumen  was  filled 
with  extravasated  blood  of  a  tarry  consistency.  The  walls  of  the 
intestine  were  immensely  thickened,  the  tissue  loose  and  pulpy, 
and  replete  with  a  liquid  the  chemical  nature  of  which  corresponded 
to  a  mixture  of  serum  and  small  amounts  of  blood.  All  of  the 
arteries  in  the  intestine  were  empty  and  contracted.  The  veins  of 
the  intestinal  wall,  of  the  peritoneum,  and  of  the  mesentery  corre- 
sponding to  the  obturated  district  were  enormously  congested.  On 
the  peritoneal  surface  of  the  intestine,  as  well  as  in  the  mesentery  and 
omentum,  were  numerous  small  extravasations  of  blood.  The  in- 
dividual intestinal  loops  were  covered  with  recent  formations  of 
fibrin,  and  there  was  a  sero-sanguinolent  peritonitic  exudation.  This 
case  had  presented  itself  with  the  symptoms  of  intestinal  obstruction, 
and  died  before  preparations  could  be  made  for  operation. 

Symptomatology. 

The  cases  of  obturation  of  the  mesenteric  arteries  are  so  rare,  and 


Plate  g. 


Inferior  Mesenteric  Vessels.  Aspect  A. 
The  transverse  colon  is  drawn  up  and  the  small  intestine  pulled  aside.  In  the  lower  center  of  the 
illustration  a  few  vertebra  are  recognizable.  To  the  right  and  left  of  these,  the  right  and  left 
common  iliac  artery.  To  the  lower  right,  the  inferior  mesenteric  artery  and  sigmoid  colon  are 
evident.  Above,  the  transverse  colon  extends  across  the  upper  abdomen,  and  below,  a  glimpse 
into  pelvic  fossa. — {From  Deaver's  "Surgical  Anatomy") 
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present  such  great  variations  in  their  symptomatology,  that  an  ex- 
haustive or  even  a  typical  clinical  picture  of  the  condition  cannot  be 
given.  Whilst  the  pathological  picture,  as  a  rule,  corresponds  to 
that  which  I  have  just  given  in  a  case  observed  personally,  the  clin- 
ical pictures  of  the  various  cases  that  have  the  same  pathological 
substratum  by  no  means  agree.  Whether  the  cases  are  due  to 
embolism  or  to  autochthonous  thrombosis,  the  onset  is  usually  very 
sudden.  The  clinical  situation  is  controlled  by  two  conditions  ; 
namely,  either  intestinal  hemorrhages  or  intestinal  occlusion.  If 
the  initial  symptoms  occurred  in  the  midst  of  an  already  existing 
pathological  condition  of  another  character,  it  is  easily  understood 
how  they  may  have  passed  by  unnoticed.  The  principal  symp- 
toms are  pain,  both  spontaneous  and  pressure  pain,  vomiting,  intes- 
tinal hemorrhage,  and  occlusion.  The  pains  are  colicky,  may  be 
located  in  any  part  of  the  abdomen,  or  occupy  the  entire  abdomen. 
Whilst  the  belly  is  sensitive  to  pressure,  the  spontaneous  pains  are 
more  or  less  continuous,  and  are  ascribable  to  peritonitis.  As  a 
rule  the  cases  present  a  distinct  initial  colicky  pain  and  a  subse- 
quent peritonitic  pain,  but  there  are  clear  cases  in  which  both  were 
absent.  The  intestinal  hemorrhage  is  either  contained  in  the  stools, 
which  may  be  regular,  or  there  may  be  a  more  or  less  continuous 
flow  of  clear  blood  from  the  anus.  The  stools  then  have  the  odor 
of  carrion,  and  a  dark  brown  or  tarry  appearance.  In  the  case 
which  I  saw  the  amount  of  blood  evacuated  was  excessive  ;  one 
stool,  which  apparently  consisted  of  a  solid  clot,  filled  the  entire 
bed  pan,  the  subsequent  capacity  of  which,  as  measured  by  water, 
amounted  to  two  quarts.  In  the  chapter  on  Enterorrhagia  I  have 
referred  to  other  symptoms  of  profuse  intestinal  hemorrhage,  which 
may  be  present  even  when  the  blood  is  not  evacuated  by  the  anus. 
Such  symptoms — namely,  sudden  reduction  of  the  temperature  and 
appearance  of  collapse — are  observed  in  this  condition.  The  cases 
which  run  along  under  the  symptomatology  of  acute  occlusions  are 
very  perplexing.  Xothnagel  (/.  c.)  and  Kaufmann  (/.  c.)  described 
cases  of  this  kind.  The  case  which  I  observed  in  my  practice 
presented  the  typical  symptoms  of  acute  occlusion.  Nothnagel 
refers  to  two  other  such  cases  which  were  reported  to  him,  and  I 
know  of  at  least  one  other  case,  which  was  described  to  me  by  Dr- 
J.  M.  T.  Finney,   of  Baltimore.      It  is  evident  that  when   complete 
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suppression  of  feces  and  flatus  exists,  with  sudden  acute  abdominal 
pain,  and  no  sign  of  intestinal  hemorrhage,  the  diagnosis  of  occlu- 
sion is  very  likely  to  be  made.  There  may  even  be  fecal  vomiting. 
The  occlusion  is  attributed  to  an  intestinal  paralysis  caused  partially 
by  the  penetrating  vascular  and  structural  changes  which  the 
bowel  must  undergo,  and  also  by  the  peritonitis. 

Diagnosis. 

The  diagnosis  is  based  upon  the  symptoms  narrated  in  the  pre- 
ceding, and  upon  the  demonstration  of  a  source  for  the  embolism. 
As  I  have  already  remarked,  an  absence  of  such  a  source  does  not 
negative  the  diagnosis  of  obturation  of  the  mesenteric  arteries, 
because  the  embolus  may  have  originated  in  an  autochthonous 
manner,  or  from  an  atheroma  of  the  aorta  which  can  not  be  demon- 
strated. Sometimes  emboli  exist  in  other  arteries  simultaneously. 
These  are  happy  cases  for  diagnosis,  but  rare  ones.  The  most 
significant  signs  are  (a)  excessive  enterorrhagia,  in  the  absence  of 
previous  symptoms  pointing  to  intestinal  disease,  no  indications 
pointing  to  independent  lesions  of  the  bowel,  nor  interference  with 
the  venous  circulation;  (p)  intense  colicky  pains;  (c)  fall  of  the 
body-temperature;  (d)  evidences  of  exudation  and  tympanitic  dis- 
tention. So  the  clinician  must  seek  for  evidences  of  valvular 
disease,  endocarditis,  and  arterial  sclerosis.  In  the  case  which  I 
have  observed,  described  in  the  preceding,  there  was  almost  com- 
plete loss  of  vision,  due  no  doubt  to  an  embolism  of  the  central 
artery  of  the  retina;  so  that  in  all  cases  in  which  there  is  any 
suggestion  of  hemorrhagic  infarctions  of  the  kidney,  together  with 
optic  disturbances  and  the  symptoms  referred  to  in  the  preceding, 
careful  ophthalmoscopic  examination  of  the  fundus  of  the  eye 
should  be  carried  out.  If  the  embolus  is  infectious,  its  clinical 
history  is  marked  by  chills  and  rigors.  If  the  diagnostic  factors 
mentioned  in  the  preceding — (a),  (fr),  (<r),  and  (d) — are  presented 
together,  the  diagnosis  can  be  positively  made  ;  but  if  any  one  of 
them  is  wanting,  particularly  if  there  is  no  sign  of  intestinal  hemor- 
rhage, the  diagnosis  is  impossible.  Probably  the  nearest  to  a 
recognition  of  the  correct  state  of  affairs  that  will  be  made  is  the 
diagnosis  of  intestinal  obstruction. 


PLATE  10. 


Inferior  Mesenteric  Vessels.  Aspect  B. 
The  transverse  colon  is  drawn  up,  small  intestines  pulled  aside.  In  the  center  of  the  illustration 
a  few  vertebra;  are  visible,  and  to  the  right  and  left  of  these,  the  right  and  left  common  iliac 
artery.  To  the  lower  right  of  the  illustration,  the  distribution  of  the  inferior  mesenteric  artery 
to  the  descending  colon  is  evident.  Very  little  of  the  sigmoid  flexure  is  apparent  in  this  illus- 
tration.— {From  Deaver's  " Surgical  Anatomy .") 
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Course  and  Prognosis. 

This  pathological  condition  is,  as  a  rule,  fatal,  death  being  caused 
in  from  twenty-four  to  forty-eight  hours  by  acute  anemia  and 
collapse.  In  exceptional  cases  the  duration  is  sufficiently  long 
for  the  development  of  acute  peritonitis  and  intestinal  occlusions 
dependent  thereon.  When  one  reflects  upon  the  gravity  of 
the  pathological  changes,  it  is  surprising  that  recoveries  should 
be  possible  at  all,  particularly  when  the  main  stem  of  the 
artery  or  one  of  the  larger  branches  is  obturated  ;  however,  cases 
of  undoubted  recovery  have  been  described  by  Cohn,  Moos 
("Virchow's  Archiv,"  Bd.  xli),  and  Virchow.  In  the  latter  case 
this  great  pathologist  described  the  superior  mesenteric  artery  as 
being  transformed  into  a  hard  and  rigid  cord,  and  obturated  by  a 
large  adherent  and  dry  clot,  projecting  as  far  as  the  aorta.  There 
were  no  changes  in  the  jejunum  or  ileum.  Cohn's  case  was  an 
embolic  obturation  of  the  colic  branch  of  the  superior  mesenteric. 
The  slate-gray  discolored  transverse  colon  presented  the  remnants 
of  a  former  hemorrhage  in  the  shape  of  numerous  ocher-colored 
spots.  It  does  not  seem  probable  that  recovery  can  occur  when 
the  main  branch  of  the  artery  is  occluded;  at  least  none  of  the 
cases  thus  far  reported  gives  the  satisfactory  pathological  evidence 
for  that  conclusion.  If,  however,  the  obturated  arterial  district  is 
not  very  extensive,  or  even  if  it  occurs  in  one  of  the  larger  branches, 
not  suddenly,  but  very  gradually,  so  that  the  collateral  circulation 
has  time  to  develop  and  conduct  into  the  deprived  district  a  requisite 
amount  of  blood,  then  the  possibility  of  recovery  is  not  excluded. 

Treatment. 

Even  if  the  diagnosis  can  be  made,  the  treatment  remains  purely 
symptomatic.  The  main  effort  should  be  directed  toward  maintain- 
ing the  strength  of  the  patient  by  hypodermic  injection  of  strychnin 
and  stimulants,  controlling  the  hemorrhage  by  application  of  ice- 
bags  and  the  hypodermic  injection  of  ergotol,  and  relieving  pain 
by  hypodermic  injection  of  morphin. 


484  THROMBOSIS    OF    MESENTERIC    VEIN. 

THROMBOSIS  OF  THE  MESENTERIC  VEIN. 
In  a  previous  chapter  I  have  given  the  clinical  picture  which  results 
when  the  intestinal  veins  are  compressed  or  occluded  in  circum- 
scribed obstruction  of  the  intestine,  in  incarceration,  strangulation, 
invagination,  and  volvulus.  The  pressure  suffices  to  compress  the 
thin-walled  vein,  but  not  the  more  resistant  walls  of  the  artery.  As 
a  consequence  of  this  the  arteries  keep  on  pumping  new  blood  into 
the  strangulated  parts,  whilst  the  veins  can  lead  none  away.  An 
enormous  congestion  results,  and  dilation  of  all  veins,  which  extends 
to  the  capillaries ;  the  intestinal  portion  involved  becomes  dark  or 
blackish-red,  and  is  immensely  thickened  by  the  accumulation  of 
blood  and  serous  transudation.  All  this  has  been  more  minutely 
described  in  chapter  111,  page  115,  this  volume.  But  when  the 
mesenteric  veins  become  obturated  by  a  thrombus,  circulatory  dis- 
turbances of  a  similar  character  occur,  but  uncomplicated  by  con- 
temporaneous occlusion  of  the  intestine.  Under  such  conditions  one 
observes  a  more  or  less  extensive  dark  red  discoloration  of  the  intes- 
tine, which  becomes  thickened,  tough,  and  puffy.  The  thickening 
occurs  particularly  in  the  submucosa.  In  the  most  extensive  infarc- 
tion the  beginning  of  the  necrosis  is  recognizable  first  at  the  tips  of  the 
valvulae  conniventes.  The  anatomical  picture  is  very  similar  to  that 
resulting  from  obturation  of  the  mesenteric  arteries.  In  some  cases 
there  may  be  peritonitis,  with  or  without  a  hemorrhagic  exudate. 
The  hemorrhagic  infarction  is  not  a  venous  hyperemia,  but  due  to 
an  arterial  congestion.  Such  cases  have  been  described  by  Eisen- 
lohr  ("Jahrb.  d.  Hamburg  Stattskrankenanstalten,"  Jahrgang  2, 
1890),  Grawitz  ("Virchow's  Archiv,"  Bd.  ex),  and  Pilliet  ("  Progres 
med.,"  1890,  No.  25).  The  primary  causes  of  the  thrombosis  of  the 
mesenteric  veins  are  not  recognizable  from  the  cases  thus  far  reported, 
but  it  seems  probable,  from  the  descriptions  of  the  observers  cited, 
that  a  pre-existing  intestinal  disease  is  one  of  the  conditions,  and  that 
this  process  extends  to  the  root  branches  of  the  mesenteric  veins. 
Eisenlohr's  and  Pilliet's  cases  had  symptoms  of  intestinal  disease, 
diarrhea,  etc.  Pilliet  especially  suggests  the  existence  of  a  mycotic 
intestinal  disease,  whilst  Grawitz  presented  the  history  of  a  case 
occurring  during  malarial  cachexia,  with  chronic  splenic  tumor,  and 
the  eventual   thrombosis  of  the  pancreatic  and  superior  mesenteric 


PLATE  ii. 


Right  Side  of  Mesentery,  Cecum,  and  Ascending  Colon. 
The  great  omentum  is  pulled  up  to  show  the  transverse  colon  and  mesenteric  vessels. 
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veins.  In  some  cases  the  thrombosis  begins  in  the  peripheral 
branches  of  the  mesenteric  vein,  originating  in  the  intestine,  and 
extending  upward  in  these.  It  does  not  begin  in  the  trunk  of  the 
portal  vein.  Alexander  ("Thrombose  der  Pfortader  u.  ihrer  Aeste," 
"  Berlin,  klin.  Wochenschr.,"  1856,  No.  4)  described  a  case  in  which 
a  primary  thrombosis  of  the  portal  vein  extended  far  into  the  roots 
of  this  vein,  even  up  to  their  very  origin.  It  may  be  a  question  of 
doubt  as  to  which  was  the  primary  thrombosis  in  these  cases,  that 
of  the  mesenteric  veins  situated  in  the  intestines,  or  that  of  the  trunk 
of  the  portal  vein.  The  primary  seat  of  the  thrombosis  may  be 
located  in  the  portal  vein  if  the  mesenteric  veins  are  found  greatly 
dilated  and  in  addition  other  radicals  of  the  portal  vein  are  affected. 

Symptomatology. 

The  clinical  picture  closely  resembles  that  of  thrombosis  of  the 
mesenteric  artery.  It  may  also  present  itself  essentially  in  two  types 
— that  of  intestinal  hemorrhage  and  that  of  intestinal  obstruction. 
In  the  case  described  by  Grawitz  there  were  appearances  of  grave 
enteritis,  with  enterorrhagia  and  violent  abdominal  pain,  so  that  the 
diagnosis  of  abdominal  typhoid  or  enteric  fever  with  perforation  was 
considered  probable.  The  clinical  differentiation  of  thrombosis  of 
the  mesenteric  arteiy  and  that  of  the  mesenteric  vein,  in  my  opinion, 
meets  with  insurmountable  difficulty.  The  suggestion  that  a  preex- 
isting intestinal  disease  or  lesion  speaks  for  mesenteric  vein  thrombo- 
sis, and  that  a  source  for  an  embolus,  such  as  heart  disease  or  arterial 
atheroma,  speaks  for  arterial  embolus,  is  misleading ;  for  in  the  arte- 
rial thrombosis  a  previous  intestinal  disease  may  exist  also,  and 
cardiac  disease  is  not  necessarily  excluded  in  thrombosis  of  the 
mesenteric  vein. 

Treatment. 

Even  though  correctly  diagnosed  there  can  be  no  methodical 
treatment  of  these  conditions. 

PERIARTERITIS  NODOSA  INTESTINALIS. 
Kussmaul   and   Maier  have  described  a  disease  of  the  intestinal 
arteries  under  this  name  which   runs  its  course  with  the  following 
symptomatology  :   Diarrheas,  colics,  tenesmus,  intestinal  muscular 
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paralysis,  albuminuria,  and  marasmus.  The  walls  of  the  arteries 
give  the  histological  evidences  of  arteritis.  The  ileum  and  the 
beginning  of  the  colon  were  found  ulcerated.  Such  a  periarteritis 
is  sometimes  observed  in  advanced  general  and  intestinal  syphilis. 
The  condition  is  preeminently  of  pathological  interest. 
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Elsewhere  I  have  pointed  out  that  the  amount  of  blood  in  the 
intestine  is  usually  found  to  be  very  small  at  autopsies.  This  was 
especially  the  case  when  the  cardiac  tonicity  was  very  low  for  a 
considerable  time  prior  to  death.  In  the  introduction  to  the  chap- 
ter on  Enterostenoses  and  Occlusion,  I  have  also  described  cases 
where  I  have  observed  an  intense  exudative  inflammation  of  the 
peritoneum  and  the  serous  surface  of  the  bowel  during  laparotomy, 
and  still  at  the  autopsy  no  trace  of  inflammation  or  hyperemia  could 
be  discovered.  We  must  not,  therefore,  always  assume  in  cases  of 
hepatic  cirrhosis  or  cardiac  disease,  which  have  given  rise  to  intes- 
tinal symptoms,  that  there  was  no  hyperemia  during  life  because 
we  can  not  discover  any  at  the  autopsy.  The  tendency  of  the 
intestine  to  evacuate  its  blood  during  and  after  death  may  have 
effaced  every  trace  of  the  hyperemia. 

Venous  hyperemia  of  the  intestine  is  due  to  obstruction  to  the 
venous  circulation.  The  two  paths  which  are  most  frequently  ob- 
structed are  the  portal  vein,  the  impediment  being  here  offered  by 
hepatic  cirrhosis,  and  the  inferior  vena  cava,  where  the  venous  cur- 
rent is  obstructed  by  cardiac  and  pulmonary  diseases.  As  a  rule, 
other  organs  which  are  comprised  in  the  radicals  of  the  portal  vein, 
or  influenced  by  backward  congestions  of  blood  originating  in  the 
heart,  also  show  simultaneous  evidences  of  venous  hyperemia. 
During  hyperemia  the  intestine  is  edematous,  swollen,  and  infil- 
trated. This  edematous  condition,  which  is  accompanied  by  a  dark 
blue,  cyanotic  discoloration  and  dilation  of  the  veins  of  the  serosa, 
submucosa,  and  mucosa,  does  not  extend  uniformly  over  the  entire 
bowel,  but  affects  the  large  intestine  whilst  the  small  intestine  is 
but  slightly  altered,  and  vice  versa.  The  dilations  of  the  hemor- 
rhoidal veins  have  been  described  in  the  chapter  on  Rectal  Dis- 
eases, by  Dr.  Thomas   Charles  Martin.      Congestive   dark  discol- 
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orations  of  the  intestine  occur  in  some  forms  of  poisoning,  espe- 
cially in  poisoning  by  carbon  monoxid  ;  and  according  to  Klebs,  in 
death  after  recent  diabetes,  with  demonstrable  changes  in  the  celiac 
plexus.  The  passive  venous  congestion  as  a  result  of  cardiac,  pul- 
monary, or  hepatic  disease  may  cause  dilation  of  the  intestinal 
veins,  but  rarely  any  varicose  dilations,  such  as  are  found  at  the 
cardiac  end  of  the  esophagus  and  in  the  lower  rectum.  In  a  case 
of  profuse  hematemesis  in  a  young  man  twenty  years  of  age,  which 
I  saw  with  Dr.  Edward  A.  Smith,  there  were  simultaneous  excessive 
losses  of  blood  from  the  stomach  by  emesis  and  from  the  bowel ;  the 
stools  had  a  tarry  consistency.  The  liver  was  normal  to  percussion 
and  palpation.  The  young  man  denied  having  ever  indulged  in  the 
use  of  alcohol,  and  there  being  no  history  of  past  infections,  we  ex- 
cluded the  possibility  of  hepatic  cirrhosis.  The  gastric  hemorrhage 
being  uncontrollable,  I  advised  an  operation  for  supposed  gastric 
ulcer.  At  the  laparotomy,  by  Dr.  J.  M.  T.  Finney,  no  ulcer  could 
be  detected  in  the  stomach.  Twenty-four  hours  after  the  operation 
the  case  terminated  fatally.  At  the  autopsy  we  found  a  cirrhotic 
liver,  a  bunch  of  hugely  dilated  veins  in  the  cardia,  one  of  which 
had  perforated,  and  another  bundle  of  varicose  veins  in  the  pylorus 
reaching  down  into  the  horizontal  portion  of  the  duodenum.  This 
case  illustrates  how  closely  hemorrhage  from  esophageal  piles  in 
hepatic  cirrhosis  (Osier)  may  simulate  hematemesis  from  gastric 
ulcer  when  the  first-named  condition  occurs  in  the  young  and  the 
hepatic  cirrhosis  can  not  be  recognized.  Experimental  ligation 
of  the  inferior  vena  cava  and  of  the  portal  vein  can  not  repro- 
duce exactly  the  condition  of  venous  hyperemia,  because  in  all 
experiments  this  state  must  be  brought  on  suddenly  and  abruptly, 
whereas  the  disease  process  itself  is  one  that  develops  slowly. 
Accordingly  any  deductions  from  experiments  as  to  whether  stag- 
nation of  the  blood  in  the  intestine  after  these  ligations  causes 
increased  peristalsis  or  arrest  of  peristalsis  can  not  be  applied  to 
the  clinical  picture  of  this  abnormality.  Nothnagel  assumes  that 
the  nervous  apparatus  of  the  intestine  is  damaged  by  the  insufficient 
supply  of  normal  oxygen  in  the  blood,  and  in  this  he  recognizes 
the  cause  of  the  obstipation,  which  is  the  most  frequent  functional 
disturbance  observed.  Venous  hyperemia  of  the  intestine  may 
or  may  not  induce  enteritis.      It  is  a  common  experience  to  observe 
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the  intestine  of  individuals  dead  from  heart  disease  in  a  state  of 
passive  venous  hyperemia,  but  at  the  same  time  no  evidences  of 
catarrh  can  be  detected  even  microscopically.  There  are,  however, 
other  undoubted  cases  where  the  histological  evidences  of  enteritis 
are  unmistakable  after  venous  hyperemia  of  this  kind. 

DILATION   OF   THE    HEMORRHOIDAL   VEINS    (PHLEBEC- 
TASIA ;  HEMORRHOIDALIS). 

Hemorrhoids  and  dilation  of  the  rectal  veins  are  considered 
from  the  clinical  aspect  in  a  separate  chapter.  It  will  suffice  here 
to  add  simply  a  few  remarks  concerning  their  pathogenesis.  This 
condition  is  produced  by  stagnations  occurring  as  a  result  of  valvu- 
lar disease  or  diseases  of  the  myocardium,  pulmonary  emphysema, 
compression  of  the  lung  by  spinal  curvatures,  thrombosis  of  the 
inferior  vena  cava,  interference  with  the  portal  circulation,  hepatic 
cirrhosis,  syphilis,  carcinoma,  pylephlebitis,  etc.  Anything  which 
reduces  the  lumen  of  the  pelvic  canal  may  bring  about  an  ectasis 
of  the  rectal  vein,  more  especially  habitual  obstipation  with  the  ac- 
companying accumulation  of  fecal  masses  in  the  rectum,  advanced 
obesity,  and  intra-abdominal,  especially  omental,  accumulation  of 
fat  which  mechanically  obstructs  the  return  flow  of  the  blood 
through  the  pelvic  veins.  (This  occurs  more  especially  when 
simultaneous  excessive  ingestion  of  food  and  drink  has  increased 
the  pressure  in  the  portal  artery.)  The  gravid  uterus  and  displace- 
ments as  well  as  neoplasms  of  this  organ,  ovarian  tumors,  act  in  an 
analogous  manner.  It  is  claimed  that  certain  intoxications  may 
produce  venous  dilations  in  the  rectum  ;  alcohol,  strong  black  coffee, 
and  tea  are  accused  of  this  deleterious  influence,  but  if  they  can  ex- 
ert such  an  influence, — which  in  my  opinion  is  not  clearly  demon- 
strated,— they  do  so  either  by  favoring  obstipation  or  weakening 
the  circulation.  In  certain  families  there  seems  to  be  a  hereditary 
predisposition  to  the  formation  of  hemorrhoids.  In  the  work  of 
Georg  Ernst  Stahl  *  ("On  the  Hemorrhoidal  Conditions,"  etc., 
1698)  they  were  not  looked  upon  as  a  local  disease  of  the  rectal 
veins,  but  as  a  constitutional  dyscrasia  ;  and  even  in  later  literature 

*  Georg  Ernst  Stahl,  "  De  vena  portae  porta  malorum  hypochondriaco-splenetico- 
hysterico-colico-hcemorrhoidariorum. ' ' 
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the  so-called  hemorrhoidal  dyscrasia  was  frequently  associated  with 
another  hypothetical  conception — that  of  the  abdominal  plethora. 
The  dilation  of  the  rectal  veins  is  dependent  upon  purely  local- 
ized and  mechanical  conditions.  Von  Recklinghausen  argues  that 
the  deciding  factor  for  the  explanation  of  the  accumulation  of  blood 
in  the  rectal  veins  is  to  be  sought  in  gravity.  No  matter  in  what 
position  the  body  is, — standing,  sitting,  or  lying, — the  blood  in  the 
hemorrhoidal  veins  must  flow  upward  from  a  lower  position,  against 
the  force  of  gravity.  This  is  the  principal  factor  in  the  pathogene- 
sis. All  others  mentioned  are  simply  aggravating  causes.  Fre- 
richs  was  of  the  opinion  that  hemorrhoidal  varices  were  by  no 
means  frequently  found  in  hepatic  cirrhosis — an  opinion  in  which 
Nothnagel,  Sappey,  Thierfelder,  Monneret,  and  Damaschino  con- 
curred. This  view  is  supported  by  the  fact  that  while  hepatic  cirrhosis 
and  cardiac  insufficiency  do  cause  pathological  increase  of  pressure 
in  the  venous  system,  this  increase  is  exerted  uniformly  over  so 
large  a  circulatory  territory  that  it  can  not  be  especially  localized 
upon  the  hemorrhoidal  veins.  In  addition  to  gravity,  the  next 
most  important  etiological  factor  is  a  weakened  circulation  ;  and 
as  this  is  most  frequently  observed  in  individuals  showing  slight 
energy  of  the  motor  apparatus,  especially  those  who  are  accustomed 
to  an  abundant  diet  and  a  sedentary  habit  of  life,  which  must  lead 
to  defective  metabolism,  we  find  that  hemorrhoids  are  not  so  fre- 
quent in  plethoric  individuals  as  was  supposed,  but  rather  in  sub- 
jects afflicted  with  a  debilitated  circulation,  whether  they  are  pletho- 
ric or  not.  In  a  recent  investigation  Georg  Reinbach  has  advanced 
the  argument  that  hemorrhoids  are  not  always  due  to  a  dilation  of 
already  existing  veins,  but  to  new  formation  of  veins.  He  does  not 
mean  by  this  an  inflammatory  proliferation,  but  the  development  of 
a  genuine  blood-vessel  neoplasm,  a  venous  angioma,  which  of 
course  may  be  accompanied  by  the  signs  of  venous  hyperemia  and 
inflammation.  This  reminds  of  the  suggestions  of  Allingham 
("Diseases  of  the  Rectum,"  New  York,  1883),  who  distinguished 
between  venous,  capillary,  and  arterial  hemorrhoidal  knots.  There 
can  be  no  doubt  that  arterial  telangiectases  occur  in  the  rectum,  but 
they  should  be  held  separate  and  distinct  from  hemorrhoids.  It  is 
also  conceivable,  as  Bardeleben  has  pointed  out,  that  large  hemor- 
rhoidal varices  may  force  up  arterial  branches  from  the  submucosa 
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during  the  progress  of  their  enlargement,  or  that  two  or  more  vari- 
cosities in  becoming  confluent  may  include  an  artery,  thus  trans- 
forming it  into  an  integral  part  of  a  hemorrhoidal  tumor. 

The  clinical  pathology  and  complications  and  treatment  of  hemor- 
rhoidal dilations  have  been  treated  in  the  chapter  on  Diseases  of  the 
Rectum. 

AMYLOIDOSIS  OF  THE  INTESTINE. 
Synonym. — Amyloid  Degeneration  of  the  Intestinal  Vessels. 

Nature  and  Concept. 

Amyloidosis  of  the  intestine  is  a  peculiar  degeneration  or  infiltra- 
tion of  the  intestinal  tissue  with  a  translucent  albuminoid  material, 
which  takes  a  temporary  reddish-brown  color  when  treated  with  a 
dilute  solution  of  iodin,  and,  further,  becomes  violet  or  blue  when 
treated  with  sulphuric  acid.  Methyl  violet  and  other  blue  anilin 
dyes  impart  to  it  a  rose-red  color.  It  attacks  most  frequently  the 
kidneys,  spleen,  and  liver,  the  intestine  being  the  fourth  in  order  of 
frequency.  Amyloidosis  of  the  intestine  is  always  a  secondary  dis- 
ease consequent  upon  some  other  well-known  primary  affection, 
prominent  among  which  the  following  have  been  recognized : 
chronic  suppuration  of  bone,  syphilis,  tuberculosis,  malarial  cachexia ; 
in  brief,  any  chronic  process,  especially  suppurative  process,  eventu- 
ating in  exhaustion  and  loss  of  the  secretions  and  tissue  juices. 
Among  these  conditions  may  be  mentioned  chronic  dysenteries  or 
diarrheas,  chronic  gastric  ulcers  with  exhausting  hemorrhages, 
bronchial  blennorrhea  in  association  with  bronchiectasy,  chronic 
parenchymatous  nephritis,  gout,  leukemia ;  in  extremely  rare  cases 
the  intestine  itself  was  the  organ  primarily  affected.  Orth  (/.  c,  p. 
857)  has  examined  such  a  case  where  the  intestines  were  in  a  state 
of  amyloid  degeneration  and  none  of  the  other  organs  was  affected, 
but  could  assign  no  cause  for  this  localization  of  the  amyloidosis. 
Intestinal  amyloidosis  was  first  described  by  Virchow,  who  in  fact 
was  the  first  to  call  attention  to  this  condition  in  a  scientific  way 
("  Ueber  dem  Gang  deramyloiden  Degeneration,"  "  Virchow's  Ar- 
chiv,"  Bd.  viii,  1865,  S.  364;  also  "Die  cellular  Pathologie,"  Ber- 
lin, 1858,  S.  340),  although  H.  Meckel  ("Annalen  des  Charite- 
Krankenhauses,"   Jahrg.    iv,  H.  2,   Berlin,    1853,   S.  264)  had   ob- 
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served  the  characteristic  iodin  reaction  in  both  the  large  and  small 
intestine  prior  to  Virchow.  The  villi  are  frequently  wanting  in  ad- 
vanced cases,  as  they  are  very  liable  to  atrophy  and  detachment  in 
this  condition. 

Amyloidosis  of  the   Intestinal   Blood-vessels. 

This  form  of  degeneration  affects  the  blood-vessels,  especially 
the  capillaries  and  smallest  arteries,  and  occasionally  the  veins,  in 
advance  of  any  other  intestinal  structures ;  and  therefore  it  can 
logically  be  classed  among  the  diseases  affecting  the  intestinal 
vessels.  In  fact,  Virchow  regarded  it  as  almost  exclusively  limited 
to  the  minute  arterioles,  especially  those  of  the  superficial  layers  of 
the  submucosa  and  the  villi,  but  stated  that  it  could  be  traced  also 
along  the  capillaries  given  off  from  these  vessels,  for  a  short  dis- 
tance. It  is  now  known  that  not  only  the  vessels  throughout  the 
intestinal  walls — i.  e.,  in  all  the  layers — may  be  affected,  but, 
according  to  Friedreich  ("Virchow's  Archiv,"  Bd.  xi,  1857, S.  387; 
also  Bd.  xiii,  1858,  S.  498),  the  degeneration  may  even  be  demon- 
strated in  the  mesenteric  vessels.  When  an  intestine  is  examined 
by  the  naked  eye  in  this  condition,  the  mucous  membrane  presents 
an  extremely  pale  appearance,  is  somewhat  thickened  and  excep- 
tionally translucent ;  otherwise  little  alteration  can  be  detected. 
When  iodin  is  applied  to  a  small  portion  of  the  bowel,  numerous 
reddish  or  brownish  points  make  their  appearance,  being  situated 
on  the  general  surface  of  the  mucosa,  which  stains  yellow.  The 
reddish-brown  points  are  the  intestinal  villi  the  minute  vessels  of 
which  have  undergone  amyloidosis.  Similarly  the  affected  vessels 
in  other  situations  assume  the  characteristic  color  with  iodin.  In  the 
smaller  arterioles  it  is  particularly  the  muscular  stratum  which 
becomes  amyloid,  the  degeneration  always  beginning  in  the  tunica 
media.  The  capillaries  and  minute  arterioles  are  predominantly  af- 
fected ;  occasionally  also  the  veins.  The  intestinal  blood-vessels  are 
often  diseased  alone  ;  next  most  frequently  we  find  the  degeneration 
in  the  blood-vessels,  and  at  the  same  time  in  the  muscularis  mucosae. 
In  still  other  cases  it  is  the  longitudinal  and  circular  muscular  layers, 
together  with  the  vessels  contained  in  them,  which  are  degenerated. 
The  follicles  and  Peyer's  patches  are,  as  a  rule,  free  from  amyloidosis. 
This  can  also  be  said  of  the  tissue  of  the  mucosa  proper,  the  glands, 
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and  the  glandular  epithelium.  The  epithelium  itself  is  very  rarely- 
subject  to  this  degeneration.  Hayem  has  mentioned  the  occurrence 
of  amyloid  concretion  in  the  follicles  in  cases  which  were  secondary 
to  chronic  caries  and  necrosis  of  bones  (M.  G.  Hayem,  "  Note  sur 
la  degenerescence  amyloid  du  tube  digestif,"  "  Compte  Rendu  des 
seances  de  la  Soc.  de  Biologie,"  November,  1865,  4me  serie,  T.  11, 
p.  191).  He  found  the  condition  in  five  out  of  forty  scrofulous 
children  with  chronic  suppuration  of  the  bones,  and  discovered  in 
some  an  almost  exclusive  degeneration  of  the  follicles,  as  opposed 
to  the  more  common  form  of  the  primary  and  almost  exclusive 
degeneration  of  the  vessels. 

As  amyloidosis  causes  a  thickening  and  rigidity  of  the  intestinal 
vessels,  it  is  natural  that  it  must  produce  serious  disturbance  in  the 
nutrition  and  the  functions  of  the  intestine.  The  relations  to 
inflammatory  conditions  of  the  intestinal  mucosa  are  less  obvious. 
In  the  chapter  on  Intestinal  Ulcers  I  have  described  the  character- 
istic losses  of  substance  which  are  observed  in  association  with 
intestinal  amyloidosis,  which,  according  to  Hayem  and  others,  are 
the  consequences  of  this  form  of  degeneration.  Kyber  ("  Virchow's 
Archiv,"  Bd.  lxxxi)  does  not  admit  the  etiological  relations  be- 
tween amyloid  disease  of  the  intestinal  vessels  and  formation  of 
ulcers,  but  regards  these  as  simple  catarrhal  ulcers. 

Symptomatology. 

The  clinical  history  of  amyloidosis  does  not  present  many  symp- 
toms. 

Diarrhea  is  the  only  symptom  of  importance.  It  is  usually  very 
protracted  and  obstinate.  The  stools,  however,  do  not  present  any- 
thing characteristic.  This  symptom  is  attributed  by  some  to  the 
injured  absorptive  power  of  the  mucosa,  preventing  the  resorption 
of  liquids  and  maintaining  the  intestinal  contents  in  a  fluid  state. 
Cohnheim,  on  the  contrary,  explains  the  diarrhea  by  an  abnormal 
exchange  of  osmosis  of  liquids  through  the  diseased  capillary  walls. 
Traube  explains  the  liquid  and  frequent  discharges  by  the  anemia 
of  the  intestinal  wall,  citing  the  experiment  of  Schiff,  in  which  violent 
peristalsis  followed  upon  compression  of  the  abdominal  aorta.  This 
experiment,  however,  is  not  applicable  to  the  explanation  of  the 
anemia  in  amyloidosis,   which   comes   on  very  gradually,  whereas 
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that  following  compression  of  the  aorta  comes  on  very  sud- 
denly. 

During  our  Civil  War,  Wm.  Aitken  ("  Science  and  Practice  of 
Medicine,"  third  Amer.  edit.,  Philadelphia,  1872,  vol.  11,  p.  682) 
claimed  to  have  repeatedly  seen  soldiers  dead  of  diarrhea  in  the 
hospital  at  Netley,  in  whom  the  entire  alimentary  canal  was  in  a 
state  of  extreme  amyloidosis.  J.  J.  Woodward  ("  Medical  and 
Surgical  History  of  the  Rebellion,"  part  11,  p.  333)  had  also  observed 
amyloid  degeneration  in  the  intestinal  arterioles,  capillaries,  and 
villi  of  the  small  intestine,  and  also  in  the  submucosa  of  both  the 
large  and  the  small  intestine.  He  had  also  observed  that  in  small 
arteries  in  the  vicinity  of  tubercular  ulcers  this  amyloid  degenera- 
tion was  manifested  by  glassy  swelling  of  the  intima  and  indistinct- 
ness of  the  nuclei  of  the  muscular  coat,  and  he  had  also  produced 
the  characteristic  reaction  by  iodin  (/.  c,  p.  596). 

In  an  epidemic  of  48  cases  of  dysentery  at  Bay  View  Asylum, 
Baltimore,  I  could  obtain  undoubted  amyloid  reaction  in  the  intes- 
tines of  two  cases  at  autopsy. 

Pain. — In  uncomplicated  intestinal  amyloidosis  neither  pressure 
nor  spontaneous  pain  in  the  abdomen  has  been  noted. 

Hemorrhage. — T.  Grainger  Stewart  attributed  importance  to 
the  occurrence  of  hemorrhage  in  intestinal  amyloid  disease  ("  Brit,  and 
Foreign  Med.-Chir.  Rev.,"  vol.  xli,  1868,  p.  201).  In  this  paper  he 
presents  the  details  of  3  cases  of  intestinal  amyloidosis,  all  of  which 
were  syphilitic,  but  presented  no  bone  disease.  Previously  intes- 
tinal hemorrhage  had  been  observed  by  Hayem  (/.  c.)  and  Wilson 
Fox  ("  Brit,  and  Foreign  Med.-Chir.  Rev.,"  vol.  xxxvin,  1866). 
T.  G.  Stewart  asserts  that  the  hemorrhage  may  occur  without  any 
lesion  of  the  intestinal  mucosa,  and  attributes  it  to  abnormal  fragility 
of  the  blood-vessels.  He  does  not  regard  it  as  a  necessarily  dan- 
gerous accident,  remarking  that  the  hemorrhage  sometimes  comes 
and  goes  for  years  without  markedly  depressing  the  vital  powers. 
In  the  literature  on  this  subject  I  have  not  been  able  to  ascertain 
with  definiteness  the  relative  frequency  of  intestinal  hemorrhage  as 
a  symptom  of  amyloidosis.  Traube  ("  Gesammelte  Beitrage,"  Bd. 
in,  1878)  and  Nothnagel  (/.  c.)  hold  that  the  evacuations  of  simple 
amyloidosis  are  not  bloody.  In  eight  reports  in  which  any  refer- 
ence was  made  to  this  symptom,  five  state  that  the  evacuations  may 


DIAGNOSIS    OF    AMYLOIDOSIS.  497 

be  hemorrhagic,  and  three  maintain  that  they  are  not  hemorrhagic. 
Evidently  this  does  not  permit  of  any  exact  deduction  available  for 
diagnosis.  Nothnagel  is  so  positive,  however,  on  the  absence  of 
blood,  that  he  cites  it  as  a  diagnostic  support  when  diarrhea  is 
present,  without  pain,  together  with  the  etiological  moments  which 
have  been  cited  in  the  preceding.  In  the  two  cases  of  dysentery  to 
which  I  have  referred,  and  which  gave  evidence  of  amyloid  degen- 
eration, blood  had  existed  in  the  stools  off  and  on  for  two  months 
in  one  and  six  weeks  in  another  case.  No  history  of  syphilis  could 
be  elicited. 

Diagnosis. 

From  what  has  been  stated  in  the  preceding  it  is  evident  that  the 
diagnosis  of  intestinal  amyloid  degeneration  is  difficult.  The  clini- 
cian might  think  of  this  condition  when  protracted  and  obstinate 
diarrhea  exists  in  the  absence  of  abdominal  pain  of  any  kind,  and 
when  there  is  a  simultaneous  enlargement  of  the  liver  and  spleen, 
together  with  albuminuria.  Even  then  there  is  no  certainty  as  to 
the  recognition  of  this  disease.  Possibly  direct  inspection  of  the 
tectum  and  sigmoid,  as  described  by  Dr.  T.  C.  Martin,  in  the  chap- 
ter on  Diseases  of  the  Rectum,  would  permit  of  a  recognition  of 
the  marked  anemia  of  these  parts,  and  if  need  be  a  minute  portion 
of  the  surface  of  the  sigmoid  or  rectum  could  be  removed  with  the 
curet  for  chemical  and  microscopical  examination.  The  very  small 
wound  left  on  the  mucosa  could  be  closed  by  iodoform  collodion. 
This  is  the  only  means  that  suggests  itself  to  me  for  making  a  reliable 
diagnosis,  particularly  as  all  the  other  symptoms  cited  in  the  preced- 
ing may  be  produced  by  catarrhal  and  tubercular  intestinal  ulcers. 

* 
Prognosis. 

The  disease  is  always  fatal,  but,  as  remarked  by  T.  Grainger 
Stewart,  it  may  exist  for  years  without  depressing  the  vital  powers. 
There  is  no  telling,  however,  how  long  it  may  have  existed  before  a 
case  presents  itself  for  treatment  of  the  graver  symptoms.  There- 
fore the  prognosis  should  always  be  stated  as  unfavorable. 

Treatment. 

There  is  no  successful  treatment  of  amyloidosis.     The  three  aims 
n—32 
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of  the  treatment  should  be  to  maintain  the  strength  of  the  patient, 
combat  the  primary  disease  (syphilis,  tuberculosis,  bone  necrosis), 
and  check  the  diarrhea.  The  latter  is  best  accomplished  by  regu- 
lating the  diet,  which  should  be  that  given  in  the  chapter  on  Diar- 
rhea. For  the  profuse  liquid  evacuations  opium,  bismuth  subni- 
trate,  and  bismuth  subgallate,  also  bismuth  salicylate  and  tannate, 
are  sometimes  effective.  Bismutose  (a  combination  of  bismuth  and 
proteose,  partially  soluble)  should  be  applicable  in  this  condition,  as 
it  is  non-toxic  and  effective  in  thickening  the  feces.  Salol,  tannigen, 
and  tannalbin  may  be  employed.  There  are  cases,  however,  in  which 
the  diarrhea  is  uncontrollable  and  baffles  all  treatment. 


INFLUENCE  OF  INTESTINAL  AFFECTIONS  UPON  THE 

BLOOD. 

The  effect  of  abnormal  conditions  of  the  blood  and  blood-vessels 
on  the  nutrition  of  the  intestines  has  been  described  in  a  number  of 
the  preceding  chapters. 

The  work  thus  far  done  upon  the  blood  in  diseases  of  the  intes- 
tines has  proved  as  yet,  with  a  few  exceptions,  of  no  diagnostic 
importance ;  but  these  exceptions  are  extremely  important,  and  we 
can  not,  therefore,  agree  with  Herz  ("  Storungen  des  Verdauungs- 
apparates,"  etc.)  when  he  says  that  neither  the  determination  of  the 
number  or  the  quality  of  the  blood-cells  nor  the  specific  gravity 
nor  the  alkalinity  of  the  blood  has  a  differential  diagnostic  value  as 
between  the  different  forms  of  digestive  disease  or  between  these  and 
disease  of  other  organs.  Under  the  head  of  leukocytosis  it  will  be 
seen  that  the  white  cell  count  is  of  decided  value  not  only  from  a 
diagnostic,  but  also  from  a  therapeutic  standpoint.  This  has  been 
emphasized  in  the  chapter  on  Intestinal  Obstruction  and  Appendi- 
citis. The  changes  in  the  red  cells  brought  about  by  diseased 
conditions  of  the  intestines  are  often  very  marked  and  merit  some 
attention  here. 

Action  of  Purgatives. — The  classic  investigations  of  Mathew 
Hay  ("Jour,  of  Anat.  and  Physiol,"  vol.  xvi,  1882,  p.  430)  show 
that  the  action  of  saline  cathartics  is  to  cause  a  temporary  increase 
in  the  number  of  red  corpuscles  in  the  cubic  millimeter  of  blood, 
due  to  a  concentration  of  the  blood.     A  man  thirty -three  years  of 


ACTION    OF    PURGATIVES    ON    THE    BLOOD.  499 

age  was  given  a  concentrated  solution  of  Glauber's  salt:  21.3  grams 
of  sodium  sulphate  in  85  c.c.  of  water.  The  following  changes 
occurred 

At  3.25  o'clock, 4,850,000  corpuscles  per  cu.  mm. 

"  3-38  "  5,O25,O0O 

"  4.15  "  6,540,000  " 

"  4.55  "  6,190,000  " 

"  5.20  "  6,610,000  " 

"  6.00  "  5,710,000  " 

"  6.45  "  5,140,000  " 

"  7.40  "  4,930,000  " 

This  table  shows  the  action  of  the  salts  in  extracting  the  fluid 
from  the  blood,  which  fluid  is,  however,  rapidly  replaced  from  the 
tissues.  Hay  has  also  shown  that  the  amount  of  fluid  withdrawn  is 
greater  the  more  concentrated  the  salt  solution.  Grawitz  has  ob- 
tained the  same  results  with  sulphate  of  magnesium.  A  girl  was 
given  15  grams  of  this  salt  in  50  c.c.  of  water.  In  fifty-five  minutes 
thereafter  the  specific  gravity  of  the  blood  had  increased  from  1050. 5 
to  1053.9.  Two  hours  later  the  specific  gravity  had  declined  to 
105  1.6. 

In  simple  diarrheas  as  the  result  of  chilling  of  the  body  surface 
and  in  nervous  diarrhea  the  changes  of  the  blood  are  similar  to  those 
caused  by  the  action  of  cathartics.  On  the  other  hand,  chronic 
diarrhea  causes  no  marked  changes  in  the  quality  of  the  blood.  In 
dysenteries  the  serum  of  the  blood  loses  a  portion  of  its  albumin,  so 
that  its  specific  gravity  is  diminished  instead  of  increased  as  in  acute 
diarrheas.      (See  chap,  xx,  p.  515,  vol.  1.) 

Anemia. 

Anemia  as  the  result  of  intestinal  disease  is  of  common  occur- 
rence both  from  loss  of  blood  and  as  an  accompaniment  of  the  dis- 
turbance in  nutrition  to  which  the  intestinal  affections  often  give 
rise.  Anemia  may  occur  as  the  result  of  hemorrhage  from  any 
large  loss  or  from  repeated  losses  in  smaller  amounts,  as  from 
hemorrhoids.  Less  frequently  the  anemia  is  the  result  of  loss,  not 
of  the  blood  itself,  but  of  the  blood  plasma.  In  dysentery  the 
impoverishment  of  the  blood  is  due  not  only  to  the  loss  of  blood 
cells,  but  also,  and  often  to  a  greater  extent,  to  the  loss  of  serum 
albumin  from  the  blood,  as  Fr.  Osterlein  has  shown.     Von  Jaksch 
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was  able  to  demonstrate  the  presence  of  large  amounts  of  serum 
albumin  in  the  feces  of  a  chlorotic  woman.  Herz  also  found  large 
amounts  in  the  diarrheic  stools  of  a  patient  who  was  taking  a  minimum 
amount  of  nourishment,  which  led  to  a  very  severe  anemia.  The 
condition  of  the  intestine  itself  seems  to  play  a  decided  role  beyond 
that  of  allowing  the  loss  of  the  constituents  of  the  blood.  Thus 
Pavy  ascribes  to  the  intestinal  glands  an  important  part  in  the  forma- 
tion of  blood.  Forcheimer  also  looks  upon  the  intestinal  mucosa  as 
one  of  the  places  where  hemoglobin  is  formed.  In  investigations  on 
rabbits  he  found  the  blood  in  the  mesenteric  veins  to  be  1 8  per  cent, 
richer  in  hemoglobin  than  the  mesenteric  arteries  ;  and  that  the 
blood  of  individuals  was  decidedly  richer  in  hemoglobin  after  eating 
than  before.  Should  Forcheimer's  theory  prove  correct,  the  existence 
of  the  anemia  which  is  so  frequently  an  accompaniment  of  diffuse 
intestinal  disease  will  receive  a  further  explanation.  We  are  as  yet 
not  in  a  position  to  speak  with  certainty  of  a  hematopoietic  function 
of  the  intestinal  mucous  membrane,  as  the  insufficient  absorption  of 
nourishment  in  these  conditions  undoubtedly  is  an  important  factor  ; 
but  the  theory  is  plausible  and  undoubtedly  merits  further  investi- 
gation. It  explains  those  cases  of  chlorosis  where,  in  spite  of  the 
exhibition  of  large  amounts  of  easily  assimilated  food,  the  condition 
persists.  The  action  of  intestinal  parasites  upon  the  blood  has  been 
much  studied.  They  are  recognized  to  be  the  cause  of  anemic  con- 
ditions often  severe  in  character.  This  may  be  due  to  the  repeated 
loss  of  blood,  as  occurs  in  anchylostomum  duodenale,  to  the  loss 
of  nutriment  caused  by  the  parasite,  to  reflex  nervous  influence,  and, 
finally,  to  toxic  substances  formed  by  the  parasites.  The  anchylo- 
stomum duodenale  and  bothriocephalus  latus  often  give  rise  to  a 
severe  progressive  anemia.  (See  chapter  on  Intestinal  Parasites.) 
O.  Schaumann  has  reported  72  cases  of  bothriocephalus  infection 
accompanied  by  severe  anemia.  Often  a  progressive  deterioration 
of  the  blood  was  observed,  followed  by  a  prompt  improvement  after 
the  expulsion  of  the  parasite.  As  shown  by  him,  Fr.  Muller,  and 
Askanazy,  the  same  conditions  of  the  blood  are  met  with  as  in  per- 
nicious anemia :  the  marked  poikilocytosis,  polychromatophilia, 
normoblasts,  and  megaloblasts.  The  cause  is  supposed  to  be  the 
toxic  effect  of  the  material  thrown  off  by  the  worm.  The  anemia 
accompanying  the  tapeworm  commonly  found  in  this  country  (the 
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taenia  mediocanellata),  the  lumbricoid  worm,  and  the  oxyuris  is 
often  marked,  but  not  usually  severe.  In  a  fatal  case  of  ascaris 
lumbricoides  reported  by  Demme  the  blood  count  was  as  low  as 
1,650,000  per  cu.  mm.  Intestinal  autointoxication  has  been  as- 
cribed as  a  cause  of  anemia,  especially  of  chlorosis.  Nothnagel 
looks  upon  it  as  an  etiological  factor  in  some  cases  where  putre- 
faction of  stagnating  fecal  masses,  and  the  consequent  absorption  of 
toxic  substances,  occurs.  But  the  urine  does  not  show  in  this  dis- 
ease an  increase  of  those  substances  which  are  usually  increased 
in  autointoxication.  Another  view  is  that  of  Bunge,  who  thinks 
that  as  the  result  of  intestinal  putrefaction  hydrogen  sulphid  is 
formed,  which  combines  with  the  iron  present  in  the  food  to  form 
unabsorbable  compounds,  thereby  robbing  the  system  of  its  normal 
supply.  This  is  as  yet  pure  hypothesis.  The  demonstration  of  an 
anemia  in  connection  with  an  intestinal  disease  is  of  course  of  no 
diagnostic  value,  as  it  differs  in  no  way  from  the  anemias  due  to 
other  diseases. 

Leukocytosis. 

It  is  in  those  intestinal  affections  which  belong  both  to  the  physician 
and  surgeon  that  the  examination  of  the  blood  is  of  greatest  inter- 
est. The  determination  of  the  presence  or  absence  of  leukocytosis, 
and  its  degree  if  present,  is  of  value,  not  only  as  an  aid  to  diagno- 
sis, but  often  as  an  indication  of  the  method  of  treatment.  By 
the  presence  of  leukocytosis  we  are  often  enabled  to  distinguish 
appendicitis  from  a  number  of  affections  with  which  it  may  be  con- 
founded. In  intestinal,  biliary,  and  renal  colic,  and  in  the  various 
forms  of  neuralgia  that  simulate  appendicitis,  there  is  no  increase  in 
the  number  of  white  cells,  while  in  appendicitis  it  is  absent  only 
when  the  inflammation  is  catarrhal  in  character,  or  in  those  ex- 
tremely grave  forms  where  the  symptoms  are  severe  and  the  resis- 
tant powers  of  the  individual  are  feeble.  Cabot  has  added  a  third 
condition  :  viz.,  where  there  is  an  abscess  very  thoroughly  walled 
off;  in  other  words,  the  absence  of  leukocytosis  (less  than  10,000 
per  cu.  mm.)  in  a  case  of  appendicitis  with  mild  symptoms  indicates 
either  a  catarrhal  form  or  a  thoroughly  walled  off  abscess  ;  if  accom- 
panied by  severe  symptoms  it  indicates  a  grave  condition  with  feeble 
resistance,  and  renders  the  prognosis  grave.     From  a  therapeutic 
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standpoint  we  may  say  that  the  presence  of  a  marked  increase  in  the 
number  of  white  blood-cells  is  an  indication  for  surgical  intervention. 
While  it  is  not  possible  in  the  present  state  of  our  knowledge  to  set 
down  any  exact  figures  which  may  act  as  an  infallible  guide  for 
operation,  yet  a  persistent,  and  especially  an  increasing,  leukocytosis 
renders  it  advisable.  In  cases  of  leukocytosis  of  20,000  or  over  in 
the  first  few  days  of  appendicitis  operation  is  indicated.  The  absence 
of  a  leukocytosis  does  not  indicate  that  operation  is  not  necessary. 

Marked  leukocytosis,  involving  especially  a  decided  increase  in 
the  number  of  eosinophils,  has  been  found  in  all  forms  of  intesti- 
nal parasites.  Leichtenstern  found  the  proportion  of  eosinophiles 
as  high  as  72  per  cent,  in  ankylostomiasis,  and  34  per  cent,  in  taenia 
mediocanellata.  The  number  was  especially  great  where  Charcot- 
Leyden  crystals  were  present  in  the  feces. 

The  gastro-intestinal  diseases  in  which  an  etiological  relation  to 
pre-existing  abnormality  in  the  structure  and  composition  of  the 
blood  has  been  attempted  are  mainly  gastric  ulcer  occurring  in 
chlorosis  (see  Hemmeter,  "  Diseases  of  Stomach,"  2d  edition)  and 
the  atonic  obstipation  of  chlorotic  patients  ;  this  has  been  considered 
in  chapter  xvi,  vol.  1. 


CHAPTER  X. 

INTESTINAL  NEUROSES,  NERVOUS  DISEASES  OF  THE 

INTESTINES. 

To  this  category  all  those  pathological  conditions  of  the  intestine 
belong  which  are  not  caused  by  demonstrable  anatomical  changes, 
but  by  irregularities  in  the  functions  of  the  motor,  sensory,  and 
secretory  intestinal  nerves,  without  any  apparent  histological  sub- 
stratum. Just  as  the  nervous  diseases  of  the  stomach,  so  also 
those  of  the  intestines  may  be  divided  into  three  great  classes  :  ( I ) 
Motor,  (2)  sensory,  and  (3)  secretory  neuroses.  Under  each  of 
these  we  may  distinguish  two  sub-classes,  one  of  which  is  charac- 
terized by  a  morbid  increase  in  nervous  irritability  (state  of  excita- 
tion), the  other  by  a  decrease  or  even  a  suspension  of  the  nervous 
irritability  (state  of  depression).  The  intestine,  just  like  the  stom- 
ach, is  very  rich  in  nervous  apparatus  (see  chapter  on  Anatomy  of 
Intestines),  which  is  in  direct  or  indirect  communication  not  only 
with  the  brain  and  spinal  cord,  but  also  with  the  nerves  of  many 
other  organs.  Exciting  or  depressing  impulses  may  reach  the 
intestine  from  the  blood,  the  intestinal  mucosa,  and  from  numer- 
ous other  portions  of  the  body.  Consequently  the  conditions  are 
very  favorable  for  the  development  of  neuroses,  which  must  be 
traced  back  either  to  a  decrease  or  to  an  increase  of  the  irritability 
of  the  intestinal  nerves.  The  recognition  and  differentiation  of  the 
anatomical  diseases  are  often  very  difficult.  Differentiation  is  still 
more  difficult  when  we  have  to  exclude  with  certainty  all  patho- 
logic-anatomical changes  and  to  trace  back  the  disease  symptoms 
to  functional  disturbances  of  the  intestinal  nerves  alone.  The  diffi- 
cult}' in  correct  judgment  and  recognition  of  intestinal  neuroses  be- 
comes evident  by  the  fact  that  great  gaps  still  exist  in  our  knowl- 
edge of  the  anatomy  and  physiology  of  the  intestinal  nerves  and  of 
the  symptomatology  of  the  individual  neuroses.  This  is  due  to 
the  fact  that  the  attention  of  clinicians  has  been  directed  to  intes- 
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tinal  neuroses  only  for  the  last  few  years.  Of  the  intestinal 
nerves,  the  motor  fibers  and  their  relation  to  peristalsis  are  best 
known,  thanks  to  the  investigations  of  Nothnagel,  F.  P.  Mall, 
Braam-Houkgeest,  and  others.  Numerous  observations  made 
during  intestinal  diseases  show  that  the  intestine  undoubtedly  pos- 
sesses sensory  nerves.  This  is  about  all  that  is  known  about 
them  ;  their  exact  course  is  still  doubtful,  although  it  is  very  prob- 
able that  the  splanchnics  contain  the  sensory  fibers.  In  the  same 
way  we  can  only  form  conjectures  as  to  the  nature  of  the  secre- 
tory nerves.  Moreau,  and  afterward  Hanan,  carried  out  an  ex- 
periment which  has  often  been  cited  as  a  proof  of  the  existence 
of  secretory  nerves.  It  consisted  of  the  ligation  of  an  intestinal  loop 
and  the  section  of  all  nerves  leading  to  it  externally.  Under  such 
conditions  the  loop  was  filled  with  a  liquid,  which  was  pronounced 
to  be  succus  entericus,  because  it  contained  a  diastatic  ferment.  We 
may,  however,  make  the  following  objection  to  this  conclusion, 
namely,  that  the  diastatic  ferment  had  remained  behind  in  the  in- 
testinal loop  from  the  last  digestion,  and  that  the  mucosa  had  re- 
tained it,  and  that  all  secretions  and  fluid  from  the  animal  body 
contain  diastatic  ferment.  Fleischer  thinks  that  there  is  a  much 
better  argument  for  the  existence  of  secretory  intestinal  nerves  in 
the  observations  made  by  Quincke,  Demant,  and  Masslof,  both  in 
men  and  in  animals  ;  that  a  great  secretion  of  intestinal  juice  could 
be  observed  in  the  lower  sections  of  the  intestines,  some  time  after 
the  introduction  of  the  food  into  the  stomach,  but  long  before  the 
passage  of  the  chyme  over  into  the  intestines.  He  thinks  that  this 
can  be  explained  only  by  the  assumption  that  the  secretory  intes- 
tinal nerves  were  excited  reflexly  by  the  gastric  nerves.  (See  vol.  1, 

P-  53-) 

The  introduction  to  the  chapter  on  Neuroses  of  the  Stomach 
(Hemmeter,  "  Diseases  of  the  Stomach,"  second  edition,  p.  733) 
presents  also  the  physiology  and  etiology  of  intestinal  neuroses,  to- 
gether with  the  hypotheses  concerning  their  nature,  cause,  and 
characteristic  phenomena.  Here  also  are  described  the  combined 
neuroses,  and  their  relation  to  the  diseases  of  other  organs.  This 
account,  in  its  important  physiological  and  pathological  facts,  ap- 
plies also  to  intestinal  neuroses. 

In  spite  of  the  great  gaps  which  at  the  present  time  still  exist  in 
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our  knowledge  of  intestinal  neuroses,  an  attempt  will  nevertheless 
be  made  to  describe  their  various  symptoms,  and  also  to  include  all 
their  clinical  phenomena,  as  far  as  possible.  We  shall  consider 
first  the  motor  neuroses,  because  they  are  most  frequently  observed, 
and  therefore  best  known ;  second,  the  sensory  neuroses ;  and, 
finally,  secretory  neuroses. 


MOTOR   NEUROSES    OF  THE   INTESTINE. 

Motor  neuroses  of  the  intestine  are  traceable  either  to  an  increase 
or  to  a  decrease  or  even  suspension  of  the  normal  excitability  of 
the  motor  nerves.  Nervous  diarrhea  and  atony,  the  principal  repre- 
sentatives of  the  two  forms  of  motor  neurosis,  have  already  been 
considered  in  the  sections  on  diarrhea  and  constipation  respectively. 
We  shall  therefore  have  to  discuss  the  rarer  forms  of  motor  neurosis 
— that  is,  enterospasm,  proctospasm  (see  chapter  on  Diseases  of  the 
Rectum),  peristaltic  unrest,  paralysis  of  the  intestinal  muscularis 
and  of  the  sphincters. 

Enterospasm. 

Nature  and  Description. — Enterospasm  is  caused  by  simul- 
taneous tonic  contractions  of  the  longitudinal  and  the  circular  mus- 
cularis of  the  intestines  or  of  individual  sections  of  the  same.  These 
contractions  may  continue  for  a  long  or  short  period  of  time. 
Under  normal  conditions  the  contractions  of  the  longitudinal  intes- 
tinal muscularis  alternate  with  those  of  the  circular  muscularis. 
During  the  contractions  of  the  longitudinal  layer  the  circular  layer 
is  relaxed  ;  when  contractions  of  the  former  cease,  the  circular 
fibers  contract.  The  occurrence  of  peristaltic  movements  of  the 
intestines  is  dependent  upon  the  periodic  alternation  of  the  contrac- 
tions of  the  longitudinal  and  the  circular  muscularis.  (See  chapter 
on  Peristalsis.)  According  to  the  most  recent  view  (Ehrmann), 
the  longitudinal  muscularis  is  innervated  by  excito-motor  fibers 
of  the  splanchnic  nerve,  and  by  inhibitory  fibers  in  the  vagus  ;  the 
circular  muscularis  is  innervated  by  excito-motor  fibers  in  the 
vagus  and  by  inhibitory  fibers  of  the  splanchnic.  On  this  assump- 
tion the  alternation  in  the  contractions  could  easily  be  explained,  if 
we  presuppose  an  alternating  excitation  of  the  splanchnic  and  the 


506  ENTEROSPASM. 

vagus.  If  this  theory  is  correct,  the  simultaneous  spastic  contrac- 
tions of  the  longitudinal  and  the  circular  intestinal  muscularis 
which  cause  enterospasm  are  due  either  to  an  increase  in  the  irri- 
tability of  those  fibers  of  both  the  splanchnic  and  vagus  which 
cause  contractions  of  the  intestinal  muscularis,  or  to  a  decrease  in 
the  irritability  in  both  sets  of  the  inhibitory  nerves.  In  either  case 
the  motor  impulse  flowing  to  the  intestinal  muscularis  is  stronger 
than  the  inhibitory  impulse.  Contemporaneous  spastic  contractions 
of  the  longitudinal  and  the  circular  muscularis  of  the  intestines  may 
also  occur  if  the  irritability  of  the  sensory  intestinal  nerves  is 
increased  or  if  these  nerves  are  affected  by  exceptionally  strong 
irritants.  This  is  proved  by  observations  made  during  intestinal 
colic.  In  the  former  case,  however,  the  contractions  are  always 
accompanied  by  more  or  less  severe  subjective  complaints  and 
pains.  Enterospasm,  therefore,  can  be  differentiated  with  certainty 
from  colic  only  in  those  rare  cases  where  pain  is  absent,  and  where 
it  consequently  is  the  result  of  a  motor  neurosis  alone.  If,  however, 
pains  occur  in  the  further  course  of  the  enterospasm,  we  are  justified 
in  assuming  that  at  first  only  a  motor  neurosis  existed,  and  that 
the  sensory  nerves  became  affected  later  on.  This  frequently  occurs 
also  in  other  neuroses.  If  the  enterospasm  extends  over  the  entire 
intestine,  or  even  the  greater  portion  of  it,  as  for  instance  the  small 
intestine,  the  abdomen  may  present  a  boat-shaped  concavity,  which 
is  absent  in  those  cases  in  which  the  enterospasm  is  confined  to 
single,  smaller  sections  of  the  intestine,  as  for  example  the  large 
intestine.  The  latter  cases  are  much  more  frequent  than  the  former. 
In  both  cases  there  is  usually  a  persistent  stool  retention,  which 
may  last  for  days.  The  feces  usually  show  the  same  changes  in 
their  form  which  are  observed  in  a  stenosis  and  in  long-continued 
inanition,  and  which  have  been  described  in  the  chapter  on  Entero- 
stenoses.  Occasionally  enterospasm  is  complicated  with  procto- 
spasm.     (See  Disease  of  the  Rectum.) 

Nothnagel  (/.  c,  p.  482)  doubts  the  existence  of  enterospasm  as 
an  independent  functional  neurosis,  and  suggests  that  strictly  speak- 
ing it  is  not  a  morbid  entity,  not  a  neurosis  "  sui  generis."  Entero- 
spasm does  not  stand  out  with  sufficient  independence  from  the  symp- 
tomatology of  neurasthenia,  hysteria,  and  hypochondria  to  merit  clas- 
sification as  a  distinct  intestinal  neurosis,  according  to  this  eminent 
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author.  Whilst  primary  spastic  conditions  of  the  intestinal  muscu- 
laris  are  indeed  very  rare,  there  is  no  doubt  in  my  mind  that  they 
do  occur;  at  least  I  have  had  opportunity  to  observe  three  cases 
on  different  occasions,  which  after  the  most  critical  study  I  could 
not  consider  in  any  other  light  than  that  of  functional  enterospasm. 


Clinical  History. — C.  G.;  student;  age  nineteen;  both  parents 
living ;  both  neuropathic ;  heart  and  lungs  normal  ;  urine  negative  ; 
complains  of  violent  paroxysms  of  pain  radiating  from  the  umbilicus  to 
right  anterior  superior  spine  of  ileum.  Attacks  come  on  about  once  in 
ten  days.  Obstipation  for  five  years.  Rectum  and  sigmoid  normal  to 
inspection.  On  the  day  before  and  during  the  attack,  either  no  evacua- 
tions at  all  or  small  worm-like  threads  of  normal  feces.  Attacks  of  pain 
last  for  an  hour  at  a  time  ;  then  comes  a  brief  interval  of  rest,  relief, 
and  relaxation,  after  which  pain  returns.  Test  meal :  Free  HC1  =  72  ; 
combined  HC1  =  10  ;  total  acidity  =  84.  Hyperchlorhydria.  Stomach 
normal  in  position  and  size.  During  attacks  patient  must  remain  in  bed. 
Abdomen  much  retracted.  In  the  intervals  between  the  attacks  the  patient 
is  well,  except  for  obstipation,  pyrosis,  and  headaches.  On  several  occa- 
sions during  the  enterospasm  no  fecal  evacuation  occurred  for  seven  days. 
Treatment:  Magnes.  usta,  Sod.  bicarb.,  and  Ext.  belladonnas  for  hyper- 
chlorhydria ;  denarcotized  extract  of  opium  for  the  pain,  by  suppositories  ; 
hot  cataplasms  to  abdomen.  Under  this  treatment  the  attacks  were,  as  a 
rule,  relieved  in  one  or  two  days.  After  he  had  been  observed  in  four 
paroxysms,  he  consented  to  a  course  of  five  weeks'  treatment  of  his  hyper- 
chlorhydria by  a  method  first  suggested  by  Biedert  and  Langerman — 
namely,  local  gastric  irrigation  with  alkaline  solutions,  followed  by  a 
solution  of  tannin  (j4  per  cent.)  (see  Hemmeter,  "Diseases  of  the 
Stomach,"  second  edition,  p.  833),  with  proper  diet  and  galvanic  elec- 
tricity to  abdomen.  Ten  months  have  elapsed  since  this  treatment,  and 
he  has  had  no  return  of  his  enterospasm.  In  this  patient  the  entero- 
spasm seemed  directly  dependent  upon  the  hyperchlorhydria. 

The  second  case  was  that  of  a  female  patient,  thirty-four  years  of  age, 
also  of  neurasthenic  extraction.  The  gastric  contents  showed  hyper- 
acidity :  Free  HC1  =  64  ;  total  acidity  =.72.  She  had  frequent  attacks 
of  enterospasm,  alternating  at  times  with  attacks  of  pneumatosis.  (See 
Hemmeter,  "  Diseases  of  the  Stomach, ' '  second  edition,  p.  755. )  During 
the  attacks  of  enterospasm,  which  lasted  four  to  five  days,  she  felt  strong 
desire  for  stool,  but  could  not  evacuate  any  fecal  matter.  The  rectum 
and  sigmoid  were  normal  to  proctoscopic  inspection.  The  abdomen, 
during  the  attack,  was  considerably  sunken  in,  but  the  abdominal  recti 
muscles  were  not  tense,  so  that  the  fingers  could  readily  palpate  through 
them.  But  occasionally  there  was  an  induration  palpable  in  the  right 
ileocecal  region,  corresponding  to  the  appendix.  On  one  occasion  this 
tumor  was  examined  by  me  personally,  and  on  percussion  gave  a  deep, 
loud,  tympanitic  resonance.  On  another  occasion  the  tumor  was  not  in 
the  ileocecal  region,  but  apparently  in  the  transverse  colon,  and  peristaltic 


508  "ILEUS    NERVOSUS." 

waves  could  be  felt  traveling  through  it.  I  considered  the  case  one  of 
enterospasm,  because  of  the  absence  of  evidence  of  any  other  demonstrable 
disease,  excepting  a  retroflexion  of  the  uterus.  At  times  there  were  signs 
of  such  pronounced  and  distressing  symptoms  from  pylorospasm  that  a 
colleague,  into  whose  hands  the  case  drifted,  considered  it  a  pyloric 
carcinoma.  One  year  after  I  had  first  seen  the  patient,  her  relatives 
requested  me  to  attend  an  operation  upon  her,  undertaken  with  the  view 
of  removing  an  inflamed  appendix.  After  laparotomy,  by  an  experienced 
and  dexterous  surgeon,  nothing  abnormal  could  be  detected  in  the 
abdomen  ;  ovaries  normal ;  appendix,  gall-bladder,  cecum,  and  sigmoid 
flexure  normal ;  spleen,  liver,  and  kidneys  normal ;  stomach  normal. 
Inasmuch  as  her  most  distressing  symptoms  had  recently  been  due  to  a 
pylorospasm,  a  pyloroplasty  operation,  according  to  Heinecke  and 
Mikulicz,  was  performed.  The  patient  recovered  from  the  operation. 
Eight  months  have  passed  since  then,  during  which  I  have  visited  the 
patient  once.  She  still  suffers  from  attacks  of  enterospasm,  occasionally 
alternating  with  pneumatosis.  As  she  has  not  returned  to  me  for  treat- 
ment, I  am  not  able  to  tell  what  effect  a  treatment  would  have  such  as 
was  applied  in  the  previous  case. 


Cherchevsky  ("  Contribution  a  la  pathologie  des  nevroses  intes- 
tinales,"  "Revue  de  Med.,"  1883)  has  reported  a  case  in  which 
there  was  stercoraceous  vomiting,  and  a  piece  of  formed  fecal 
matter  8  cm.  long,  it  is  claimed,  was  vomited.  The  condition  is 
called  by  this  author  "ileus  nervosus."  In  a  case  described  by 
Talma  ("Deutsch.  Archiv  f.  klin.  Med.,"  Bd.  lxix)  there  were  also 
attacks  of  gastric  colic  associated  with  vomiting. 

Etiology. — Enterospasm  is  not  found  as  often  in  men  as  in 
women,  especially  in  those  who  have  become  very  nervous  and 
irritable  as  a  result  of  previous  disease  (especially  uterine  troubles). 
It  often  accompanies  basal  meningitis  in  its  first  stage,  and  also 
other  diseases  of  the  central  nervous  system,  where  pressure  is 
exerted  upon  the  pons  and  the  medulla  oblongata.  It  also  accom- 
panies chronic  lead-poisoning.  As  a  complication  of  this  disease, 
enterospasm  usually  extends  over  the  entire  intestine,  or  at  least 
over  a  large  portion  of  the  small  intestine.  The  more  usual  form 
of  enterospasm-,  where  it  is  confined  to  single  sections  of  the 
intestine  (especially  the  large  intestine),  generally  attacks  nervous, 
irritable  persons,  and  sufferers  from  hysteria  and  neurasthenia.  It 
occurs  in  such  persons  especially  when  chance  causes  irritate  the 
intestine,  such  as  ingestion  of  highly  seasoned  foods  and  the 
administration  of  drastic  purges.     In  many  cases  enterospasm  occurs 
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secondarily  as  an  accompaniment  of  colitis.  In  such  cases,  espe- 
cially if  the  patient  is  slow  in  putting-  himself  under  treatment,  we 
usually  can  not  decide  definitely  whether  the  colitis  is  the  cause  or 
the  result  of  the  enterospasm,  or  if  both  occurred  simultaneously. 
If  the  enterospasm  lasts  for  some  time,  the  stagnating  fecal  masses 
and  gases  irritate  the  intestinal  mucosa  intensely,  so  that  the  con- 
ditions for  the  development  of  colitis  are  very  favorable  in  entero- 
spasm. 

Symptomatology. — In  the  general  enterospasm  accompanying 
basilar  meningitis,  in  other  diseases  of  the  central  nervous  system, 
and  also  in  chronic  lead-poisoning,  the  abdomen  usually  presents  a 
boat-shaped  or  trough-like,  concave  depression  of  its  anterior  wall. 
This  depression  is  even  much  greater  than  after  long-continued 
inanition,  in  which  state  the  empty  intestine,  on  account  of  its 
elasticity,  contracts  only  moderately;  whereas  in  intense  entero- 
spasm the  intestinal  lumen  is  often  entirely  obliterated.  In  the 
more  usual  form  of  enterospasm,  where  the  disease  is  confined  to 
single,  smaller  sections  of  the  intestine,  the  boat-shaped  depression 
is  not  present.  Indeed,  the  abdomen  may  even  become  asymmetri- 
cally distended  at  circumscribed  places,  where  atonic  intestinal  loops 
excessively  distended  by  feces  and  gases  are  situated  above  the 
spastically  contracted  intestinal  loops.  The  atony  of  the  intestinal 
loops  lying  immediately  above  and  adjoining  the  contracted  sec- 
tions— suprastenotic  loops — and  the  resultant  distention  by  feces 
and  gases  may  probably  be  explained  by  the  fact  that  the  muscularis 
loses  its  energy  after  having  vainly  striven  to  remove  the  obstruc- 
tion to  the  passage  of  the  feces.  When  this  occurs,  the  intestinal 
wall  can  offer  no  further  resistance  (just  as  in  advanced  organic 
stenosis),  and  it  is  excessively  distended  by  gases  and  accumulating 
feces.  The  chyme  and  the  feces  can  be  carried  downward  only  by 
the  peristaltic  motions  of  the  intestines.  (See  section  on  Peristalsis.) 
These  in  turn  are  dependent  upon  the  alternating  contractions  of 
the  longitudinal  and  circular  muscularis,  which  cease  in  their 
normal  regularity  when  enterospasm  sets  in.  In  general  entero- 
spasm the  intestinal  lumen  is  extensively  contracted  ;  in  circum- 
scribed enterospasm  it  is  contracted  only  at  various  places  by  the 
tonic  contractions  of  the  circular  muscularis.  Persistent  stool  re- 
tention must  inevitably  follow  this  condition  in  both  forms  of  entero- 
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spasm  ;  when  it  occurs  in  circumscribed  enterospasm,  it  is  called  spas- 
tic constipation.  The"  stools  are  often  retained  for  several  days  at  a 
time.  If  purges  are  administered,  the  feces  pass  off  only  in  slight 
quantities  and  with  frequent  pains.  If  enterospasm  is  complicated 
with  proctospasm,  such  as  sometimes  happens,  defecation  is  com- 
pletely checked.  Finally,  the  feces  are  evacuated  in  the  form  of 
flattened  strip-like  bands  of  various  lengths,  or  cylinders  as  thick 
as  lead-pencils ;  sometimes  the  feces  appear  as  small  globules  like 
sheep  dung,  which  were  formed  in  the  haustra  or  sacculi  of  the 
colon.  But  as  similar  forms  of  feces  may  also  be  found  in  intes- 
tinal stenosis,  atony,  and  inanition,  they  point  to  enterospasm  only 
when  the  aforesaid  conditions  are  excluded.  The  feces  always 
appear  in  bands,  strips,  or  thin  cylinders,  and  have  a  dark  brown 
instead  of  a  light  yellow  color,  when  they  have  been  retained  a  long 
time  in  the  intestine  during  enterospasm. 

Pain. — Enterospasm  usually,  but  not  always,  causes  pains. 
These  are  oppressive,  straining,  constricting,  pinching,  and  some- 
times even  cramp  colic.  Sometimes  they  are  felt  exclusively  in  the 
umbilical  or  in  the  left  hypogastric  region ;  at  other  times  they  may 
have  their  location  at  other  parts  of  the  abdomen.  They  are  usually 
increased  by  pressure  on  the  abdominal  walls  and  by  bodily  exer- 
tions. After  copious  evacuations  have  taken  place,  the  pains 
usually  either  cease  entirely  for  a  time,  or  grow  very  much  less. 
The  defecation  is  often  accompanied  by  painful  sensations.  The 
enterospasm  occurs  in  paroxysms,  which  continue  for  a  varying 
length  of  time.  In  many  patients  they  occur  at  night,  robbing  their 
sleep.  If  the  attacks  last  for  some  time,  and  quickly  succeed  one 
another,  and  if  they  are  accompanied  by  colicky  pains,  the  general 
health  and  state  of  nutrition  may  be  seriously  impaired. 

Diagnosis. — General  secondary  enterospasm  accompanying 
basilary  meningitis,  lead-poisoning,  etc.,  can  be  recognized  easily 
and  with  certainty  if  it  has  not  been  accompanied  by  pains  from  the 
onset :  the  abdomen  is  concavely  depressed  (boat-shaped  con- 
cavity), the  feces  present  the  formative  changes  described  above, 
and  other  symptoms  of  the  fundamental  disease  are  also  present. 
If  the  enterospasm  is  accompanied  by  pains  from  the  onset,  it  can 
not  be  distinguished  from  colic,  especially  if  the  latter  is  found  as  a 
complication  of  the  same  diseases  as  are  known  to  be  etiological  to 
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enterospasm.  The  diagnosis  of  the  circumscribed  form  often  pre- 
sents greater  difficulties  than  that  of  the  general  enterospasm,  since 
the  characteristic  boat-shaped  depression  is  wanting.  These  diffi- 
culties, however,  may  be  overcome  if  the  stools  are  inspected  fre- 
quently, if  other  symptoms  of  neurasthenia  and  hysteria  are  present, 
and  if  it  can  be  determined  by  anamnesis  that  strong  irritants  had 
affected  the  intestine  previously. 

Prognosis. — The  prognosis  is  favorable  if  the  cause  can  be 
recognized  and  removed,  although  enterospasm  is  a  very  obstinate 
and  troublesome  disease.  It  may  be  cured  by  a  careful  mode  of 
living,  by  the  protection  of  the  intestine  against  pernicious  influ- 
ences, and  by  rational  therapeutics,  to  be  outlined. 

Therapeutics. — The  treatment  of  enterospasm  must  naturally 
attempt  the  removal  or  improvement  of  the  mental  and  neurotic 
disease.  It  usually  is  best  to  start  the  treatment  in  the  severe  cases 
by  prescribing  denarcotized  extract  of  opium  (gr.  y^),  tinct.  bella- 
donnas (gtt.  10)  either  alone  or  together  with  opium,  or  subcutane- 
ous injections  of  morphin.  This  relieves  the  cramp  and  ameliorates 
or  removes  the  pains  altogether. 

If  no  evacuations  take  place  after  this,  one  should  endeavor  to 
cause  them  by  giving  mild  purgatives,  —  castor  oil,  senna,  citrate 
of  magnesia — and  by  lukewarm  water  enemata  ;  or,  still  better, 
by  oil  enemata,  which  often  yield  good  results.  Drastic  purges, 
cold  enemata,  massage,  and  faradic  electricity  do  no  good,  in  my 
opinion,  but  often  do  damage  and  increase  the  suffering.  The 
galvanic  current  (25  milliamperes)  applied  to  spine  and  abdomen  by 
large  plates  sometimes  relieves  the  pain.  Priessnitz  bandages  at 
night  can  be  recommended.  Hot  external  applications  to  the  abdo- 
men are  always  indicated.  Strong  bodily  exertions  must  be  avoided. 
After  meals  it  is  extremely  desirable  that  patients  should  take  a  rest 
for  several  hours  (in  the  dorsal  position).  Only  easily  digested 
food  should  be  prescribed,  based  on  analysis  of  the  gastric  contents, 
not  only  during  the  paroxysms  of  enterospasm,  but  also  when 
these  have  subsided.  Besides  this,  care  should  be  taken  to  render 
the  evacuations  regular.  If  the  enterospasm  is  the  consequence 
of  extreme  nervousness,  neurasthenia,  etc.,  this  will  require  special 
treatment. 
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PERISTALTIC  UNREST  OF  THE  INTESTINES. 

Nature,  Description,  Etiology,  and  Symptomatology. — The 
normal  intestinal  movements,  by  which  the  chyme  and  the  feces  are 
passed  downward  during  digestion,  are  neither  visible  nor  percep- 
tible. If  they  can  be  distinctly  perceived  through  the  abdominal 
walls  (provided  they  are  not  too  thick),  it  is  a  sure  indication  that 
they  are  considerably  increased.  An  increase  in  the  intestinal  peris- 
talsis may  be  caused  by  strong  irritants,  which  originate  in  the 
blood  or  the  intestinal  mucosa  and  affect  the  nerves,  or  by  an 
increase  in  the  excitability  of  the  sensory  or  motor  nerves  of  the 
intestines.  In  the  discussion  of  certain  anatomical  diseases  of  the 
intestines,  —  such  as  diarrhea,  chronic  stenosis,  occlusions,  catarrhs, 
— we  have  also  learned  that  they  very  often  cause  a  very  great 
increase  in  the  peristalsis,  especially  if  they  are  accompanied  by 
advanced  decomposition  and  fermentation  of  the  intestinal  contents, 
together  with  excessive  formation  of  gas.  This  increase,  however,  may 
also  be  caused  by  purely  functional  disturbances  of  the  sensory  and 
motor  intestinal  nerves,  without  any  objective  anatomical  changes  in 
the  intestine  to  be  detected.  If  this  increase  in  the  peristalsis  con- 
tinues a  long  time,  or  if  it  occurs  in  paroxysms,  which  frequently  re- 
cur after  longer  or  shorter  intervals,  it  is  called  peristaltic  unrest. 
When  this  is  caused  by  an  increased  excitability  of  the  sensory  intes- 
tinal nerves,  it  will  be  accompanied  by  subjective  complaints,  such 
as  unpleasant  sensations  of  swaying  to  and  fro,  contractions  and  un- 
rest of  the  intestinal  loops,  and  sometimes  even  cramp-like  pains. 
Besides  these  symptoms,  it  may  cause  swashing,  rumbling,  gurgling 
noises,  which  are  loud  enough  to  be  heard  not  only  by  the  patient, 
but  by  persons  in  the  immediate  neighborhood.  If  the  excitability 
of  the  motor  nerves  alone  is  increased,  while  that  of  the  sensory 
nerves  remains  normal,  the  subjective  complaints  may  not  be  per- 
ceptible. In  such  cases  the  noises,  starting  from  the  intestines,  and 
the  stool  retention  are  the  only  symptoms  of  the  disease.  If  the 
peristaltic  unrest  sets  in  at  night,  the  noises  alone  may  prevent 
sleep  even  if  there  are  no  subjective  complaints.  There  are  cases  in 
which  the  exceedingly  active  and  disagreeable  movements  last 
continuously  even  after  intestinal  digestion  is  completed,  and  they 
are  also  accompanied  by  severe  pains.     This  form  of  peristaltic  un- 
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rest  may  be  dependent  upon  a  combined  sensory  and  motor  neu- 
rosis. Peristaltic  unrest  of  the  intestine  is  associated  fairly  often 
with  a  similar  condition  of  the  stomach. 

Peristaltic  unrest  is  usually  met  with  in  nervous,  hysterical,  and 
hypochondriacal  persons.  However,  it  also  occurs  in  otherwise 
perfectly  healthy  persons,  in  whom  there  is  not  the  slightest  trace 
of  neurasthenia.  In  women  it  often  sets  in  during  the  menstruation 
period  or  during  pregnancy.  In  some  persons  it  is  caused  by  cer- 
tain highly  seasoned  or  difficultly  digestible  foods.  It  may  also  be 
caused  by  the  excessive  use  of  tobacco,  by  psychic  excitement,  ex- 
cessive mental  work,  etc.  French  authors  have  attributed  it  to  tight 
lacing.      In  many  cases  no  apparent  reason  can  be  discovered  for  it. 

We  might  expect  that,  as  a  result  of  the  increased  motility  of 
the  intestine  in  peristaltic  unrest,  its  contents  ought  to  be  excreted 
more  rapidly,  and  that  the  stool  ought  to  be  more  frequent  than 
usual,  and  of  a  thin  pulpy  or  watery  consistency.  The  exact  oppo- 
site is  usually  observed  in  most  of  the  cases  of  peristaltic  unrest — 
namely,  persistent  stool  retention.  Therefore  it  is  probable  that  the 
peristaltic  unrest  is  restricted  to  the  small  intestine  alone,  and  that  the 
movements  of  the  large  intestine  are  still  more  sluggish  than  usual. 
Fleischer  suggests  the  possibility  that  the  effect  of  the  exaggerated 
peristalsis  of  the  intestine  may  be  counteracted  by  those  antiperis- 
taltic movements  which  may  appear  under  certain  abnormal  condi- 
tions. However,  normal  peristaltic  and  antiperistaltic  movements 
can  not  occur  in  the  same  section  of  the  intestine  at  the  same  time ; 
and  if  they  occur  in  different  sections, — that  is,  if  there  be  normal 
downward  peristalsis  in  one  section  and  antiperistaltic  movements  in 
another  section  below  it, — a  fecal  accumulation  must  result  where 
the  two  movements  collide.  But  if  the  two  forms  work  in  a  diverging 
direction, — that  is,  toward  the  stomach  and  upper  loops,  and  toward 
the  rectum  and  lower  loops, — the  phenomenon  of  stercoraceous 
vomiting  may  occur.  This  theory  seems  to  be  supported  by  the 
observation  that  in  peristaltic  unrest  evil-smelling  eructation  and 
even  stercoraceous  vomiting  may  occasionally  appear. 

In  my  work  on  "  Diseases  of  the  Stomach  "  I  have  pointed  out 

how  some  of  the  so-called  gastric  neuroses  may,  by  thorough  and 

systematic   histological   investigation,  yet  be  proved  to  be  due  to 

anatomical   alterations  in  the  gastric  mucosa,  and  also   given   the 
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microscopic  evidence  that  at  least  one  form  of  hyperchlorhydria 
is  due  to  pathological  increase  of  the  oxyntic  cells.  (Hemmeter, 
"Histologic  d.  Magendriisen  bei  Hyperaciditat,"  "  Archiv  f.  Ver- 
dauungs-Krankh.,"  Bd.  lv,  S.  23.)  Similarly  methodical  investi- 
gation may  succeed  in  demonstrating  an  anatomical  substratum  for 
one  or  more  of  the  intestinal  neuroses.  The  anatomical  alterations 
in  the  nervous  plexuses  of  the  intestines  (plexuses  of  Auerbach  and 
Meissner),  described  by  Blaschko,  Sasaki,  Scheimpfiug,  and  Jiir- 
gens,  have  not  as  yet  been  brought  into  distinct  etiological  relations 
with  the  motor  intestinal  neuroses. 

Emminghaus  ("  Munch,  med.  Wochenschr.,"  1894,  No.  5  und  6) 
has  described  two  cases  which  are  interesting  in  this  connection. 
The  first  was  that  of  a  female  patient  who  had  for  years  suffered 
from  intractable  constipation.  At  the  necropsy  an  old  pleuritic 
cicatricial  induration  was  found  on  the  right  side,  presenting  a 
tough,  glistening,  white,  very  circumscribed  appearance,  and  cor- 
responding accurately  to  the  region  of  the  right  major  splanchnic 
nerve.  This  nerve  showed  marked  reduction  in  the  number  of 
nerve  bundles  in  comparison  with  the  left  splanchnic.  Whilst  the 
latter  showed  four  large  and  fourteen  small,  entirely  intact  bundles 
on  cross-section,  the  diseased  right  splanchnic  showed  but  four 
large  and  two  small  ones.  In  a  second  case,  in  which  habitual 
constipation  gave  way  to  a  slight  diarrhea  three  weeks  before  death, 
a  fibrino-purulent  exudation,  walled  off  in  the  right  pleura,  covered 
the  origin  of  the  splanchnic.  Here,  too,  the  right  splanchnic  gave 
the  histological  evidences  of  advanced  atrophy. 

Diagnosis. — In  cases  where  the  intestinal  movements  can  be 
distinctly  perceived  and  felt  through  the  abdominal  walls,  the 
diagnosis  of  peristaltic  unrest  is  very  easy.  Usually  it  is  not  very 
difficult  to  determine  the  nervous  nature  of  the  disease,  because 
other  nervous  symptoms  are  usually  present;  the  paroxysmal 
appearance  of  the  disease  and  the  influence  of  certain  accidental 
causes  also  argue  for  the  existence  of  a  neurosis  in  certain  cases. 
Those  anatomical  changes  of  the  intestine  which  may  cause  an  in- 
crease of  the  peristalsis  can  usually  be  recognized  with  certainty  or 
excluded. 

The  prognosis  is  favorable. 

Therapeutics. — In  the  less  severe  cases  the  disease  can  usually 
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be  cured  by  a  non-irritating,  easily  digested  diet,  by  a  regulation  of 
the  stools  by  mild  purgatives,  rest,  and  hot  external  cataplasms.  If 
the  disease  is  more  obstinate,  and  is  accompanied  by  cramp-like 
pains  and  other  complaints,  opium  is  advisable,  also  tinct.  belladonnae, 
(io  drops  at  a  dose),  morph.  mur.  in  small  quantities.  Stronger 
doses  are  to  be  avoided  on  account  of  the  existence  of  constipation. 
If  the  peristaltic  unrest  also  occurs  at  night,  and  prevents  sleep,  a 
hypnotic  should  be  administered,  such  as  bromid  of  strontium  with 
chloral  hydrate,  or  sulfonal,  because  the  nervousness,  and  together 
with  it  the  peristaltic  unrest,  may  easily  increase  as  a  result  of  the 
insomnia.  If  this  unrest  is  only  a  partial  symptom  of  general 
nervousness,  one  must  endeavor  to  exert  a  quieting  and  sedative 
influence  over  the  entire  nervous  system  by  means  of  well-known 
hydropathic  and  electric  (galvanic  current)  applications.  Some- 
times a  combination  of  strontium,  ammonium,  and  sodium  bromid 
acts  very  satisfactorily,  or  arsenic  preparations.  In  an  exceedingly 
annoying  and  obstinate  case  of  peristaltic  unrest  which  had  been 
unsuccessfully  treated  by  a  number  of  European  specialists,  a  per- 
manent improvement  was  effected  by  the  following : 

1&.    Tinct.  valerian,   ammon., gx 

Strontium  bromid, 3  *v 

Liquor  of  the  arsenite  of  potassium, 5°  drops 

Denarcotized  extr.  of  opium, gr.  ij 

Elixir  simpl.,  q.  s ^vj.  M. 

SiG. — One  tablespoonful  3  or  4  times  daily. 

Together  with  this,  calcined  magnesia  and  carbonate  of  soda  for  the  relief  of  a  marked 
gastric  hyperacidity  were  used. 

If  a  distinct  uric  acid  diathesis  can  be  made  out,  warm  alkaline 
baths  have  been  very  helpful  in  my  experience. 

Paralysis  of  the  Intestinal  Muscularis. 

This  condition  has  already  been  described  in  association  with  the 
subject  of  intestinal  obstruction.  But  for  the  purpose  of  complete- 
ness to  the  representation  of  the  intestinal  neuroses,  a  short  reca- 
pitulation is  in  order. 

Paralysis  of  the  intestinal  muscularis  may  either  extend  over  the 
entire  organ  or  may  confine  itself  to  individual  sections  of  the  same; 
in  either  case  it  causes  a  complete  stoppage  of  the  passage  of  the 
feces.      It  frequently  is  only  a  partial  symptom  or  a  resultant  appear- 
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ance  of  numerous  anatomical  diseases  of  the  intestines  and  of  other 
abdominal  organs.  Thus  it  may  be  observed,  for  instance,  in 
stenoses,  in  the  various  forms  of  occlusion,  in  those  inflammations 
of  the  intestines  which  lead  to  extensive  ulcerations  and  consequent 
cicatricial  stenoses  (enteritis,  tuberculosis,  enteric  fever,  peritonitisj. 
Dysentery,  according"  to  Woodward  (/.  c),  does  not  cause  intestinal 
stenoses.  These  diseases  usually  cause  intestinal  paralysis  by  first 
causing  an  excessive  increase  in  the  peristalsis  in  the  loops  above 
the  obstruction.  After  this  has  existed  for  a  varying  period  of  time, 
the  muscularis  becomes  exhausted.  The  intestinal  walls  are  then 
excessively  distended  by  the  accumulated  masses  of  feces  and 
gases  ;  the  muscularis  finally  is  paralyzed.  If  the  excessive  dis- 
tention of  the  intestinal  walls  and  their  muscularis  lasts  for  a  long 
time,  the  paresis  may  become  irreparable.  The  development  of 
intestinal  paresis  from  the  intestinal  atony,  causing  persistent  con- 
stipation and  coprostasis,  is  a  rare  occurrence,  usually  requiring  a 
long  time.  It  is  usually  the  result  of  the  gradual  hyperdistention 
of  the  intestinal  walls  by  gases  and  by  the  accumulated  and  con- 
densed fecal  masses,  which  occasionally  close  the  intestinal  lumen 
entirely  (coprostatic  obstruction). 

Intestinal  paralysis  usually  sets  in  quite  suddenly,  without  any 
increase  in  the  peristalsis  having  been  previously  detected,  both  in 
general  peritonitis  and  in  severe  traumatic  injuries  to  the  intestinal 
walls  (for  instance,  hernial  incarcerations  and  hernial  operations), 
that  cause  great  disturbances  in  the  circulation,  and  an  edematous 
infiltration  of  the  intestinal  walls. 

Intestinal  paralysis  is  caused  much  more  rarely  by  the  fact  that 
inhibitory  impulses  may  be  transferred  from  a  disease  focus  outside 
of  the  intestine  itself  (abscess  formation  of  the  inguinal  glands  or 
of  the  abdominal  walls,  contusions  of  the  testicles,  inflammatory 
hydrocele)  to  the  motor  centers  of  the  intestines,  and  thus  cause  an 
arrest  of  the  intestinal  movements  (Henrot).  (See  chapter  on  Motor 
Insufficiency  of  the  Intestine.) 

Intestinal  paralysis  may  occur  also  in  other  diseases,  such  as 
tabes,  myelitis,  meningitis,  tumors  of  the  brain,  and  certain  psy- 
choses— hypochondria,  melancholia,  hysteria. 

After  intestinal  paralysis  has  set  in,  the  passage  of  feces  and 
flatus  ceases  entirely.     The  intestine  is  inflated  meteorically.    Vomit- 
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ing  sets  in,  which  finally  becomes  stercoraceous.      If,  however,  the 
paralysis  has  set  in  very  suddenly,  the  vomiting  may  be  absent. 

Prognosis. — If  a  long  time  has  elapsed  since  the  start  of  the 
intestinal  paralysis,  there  is  little  hope  that  the  muscularis  will 
recover  completely  and  perform  its  functions  again,  even  if  the 
causes  of  the  paralysis  have  been  removed.  The  prognosis  is  most 
favorable  in  those  cases  in  which  the  intestinal  paralysis  is  the  result 
of  excessive  fatigue  of  the  muscularis,  and  of  overdistention  by  ac- 
cumulated feces  and  gases,  in  the  absence  of  any  anatomical  dis- 
ease of  the  intestinal  wall  and  its  peritoneum.  If  one  succeeds  in 
removing  the  stagnating  feces  and  the  intestinal  gases  artificially, 
then  the  intestinal  muscularis  usually  recovers  very  quickly,  even  if 
the  intestinal  lumen  is  somewhat  contracted  at  any  one  place. 

Therapeutics. — The  fundamental  disease  must  first  be  consid- 
ered in  the  treatment.  If  this  permits  the  application  of  electricity 
and  massage,  then  these  are  especially  to  be  recommended.  One 
should  endeavor  to  cause  a  thorough  evacuation  of  the  accumu- 
lated fecal  masses  and  gases  by  copious  enemata  of  warm  water,  or 
of  Sviij  of  olive  or  cotton-seed  oil.  These  oils  should  be  thoroughly 
washed  by  shaking  them  repeatedly  with  pure  water.*  Drastic 
purges  are  entirely  useless  if  the  intestinal  muscularis  is  completely 
paralyzed. 

Insufficiency  or  Paralysis  of  the   Sphincters. 

Paralysis  of  the  sphincters  is  always  a  secondary  disease.  It  is 
observed  most  frequently  as  a  result  of  long-continued  organic  dis- 
eases of  the  rectum,  such  as  proctitis,  hemorrhoids,  ulcer  processes, 
stricture,  tuberculosis,  syphilis,  carcinoma,  enlarged  prostate.  In 
these  diseases  the  paralysis  is  brought  about  in  very  much  the 
same  way  as  the  paralysis  of  the  intestinal  muscularis,  which  has 
just  been  described.  At  first  spastic  contractions  of  the  sphincters 
are  caused,  which  lead  to  fatigue,  and  finally  a  complete  paralysis 
of  the  muscularis.  If  obstinate  constipation  exists  at  the  same  time, 
or  if  the  passage  of  the  urine  is  hindered  from  any  reason,  the  ap- 
pearance of  the  paralysis  may  be  hastened,  because  the  frequent, 


*  Almost  all  imported  olive  oil  is  American  cotton-seed  oil  that  has  been  purified  and 
relabeled  in  France  and  Spain. 


5  1 8  VARIETIES    OF    INSUFFICIENCY    OF    THE    SPHINCTERS. 

violent  straining  makes  great  demands  upon  the  sphincters,  and 
more  especially  upon  the  external  sphincter.  Insufficiency  or 
paralysis  of  the  sphincters  in  rare  instances  is  caused  by  extension 
of  the  inflammatory  or  ulcerative  processes  from  the  rectum  to  the 
anus,  and  thence  inward  to  the  muscularis.  An  edematous  infiltra- 
tion or  partial  destruction  of  the  muscular  fibers  may  then  render 
them  incapable  of  performing  their  functions.  The  paralysis  may 
also  occur  independently  of  anatomical  diseases  of  the  intestines,  as 
in  many  affections  of  the  brain  and  spinal  cord,  where  the  patient 
may  lose  the  power  to  contract  his  external  sphincter.  If  it  is  only 
a  case  of  fatigue  or  partial  paresis  of  the  sphincters,  the  patient  can 
usually  retain  gases  and  semi-solid  feces  completely  when  he  remains 
quiet ;  during  violent  bodily  exertions,  coughing,  sneezing,  or  strain- 
ing during  urination,  a  small  portion  of  the  feces  will  pass  out,  how- 
ever, especially  if  they  be  thin,  pulpy,  or  watery. 

If  the  sphincters  are  completely  paralyzed,  gases  and  feces  pass 
off  against  the  patient's  will,  even  during  rest  {incontinentia  alvi). 
If  the  paralysis  is  the  result  of  proctitis,  hemorrhoids,  strictures, 
cancer,  etc.,  a  bloody,  mucous  mass  frequently  protrudes  from  the 
open  anus  continuously,  macerating  and  attacking  the  skin  in  the 
neighborhood  of  the  anus,  giving  rise  to  peri-anal  dermatitis. 

Diagnosis. — Paralysis  of  the  sphincters  can  be  recognized  with- 
out difficulty.  The  anus  is  open,  and  the  anal  folds  are  smoothed  out. 
One  can  penetrate  into  the  rectum  easily  with  two  and  even  three 
fingers.  If  one  wants  to  ascertain  whether  the  disease  is  purely 
nervous,  or  if  it  is  dependent  upon  anatomical  diseases,  a  thorough 
examination  of  the  rectum  must  be  made  with  the  proctoscope. 
(See  chapter  on  Diseases  of  the  Rectum.)  It  is  perhaps  best  to 
emphasize  again  that  intussusceptions  may  also  paralyze  the  sphinc- 
ters, as  soon  as  the  intussuceptum  has  penetrated  into  the  rectum. 

The  prognosis  must  naturally  vary  with  the  nature  of  the 
underlying  disease.  If  incurable  diseases  are  at  the  basis  of  the 
paralysis,  the  prognosis  is  unfavorable.  Sphincter  paresis  from  a 
neurotic  condition  or  from  exhaustion  is  amenable  to  rational 
treatment. 

Therapeutics. — The  treatment  must  naturally  vary  with  the 
cause.  (See  Diseases  of  the  Rectum.)  It  is  especially  necessary 
to  cause  a  thorough  emptying  of  the  colon  several  times  a  day  by 
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means  of  enemata;  in  paresis  of  the  sphincters  all  accumulation  of 
condensed  feces  in  the  rectum  should  be  prevented.  Patients  whose 
urination  is  hindered  from  any  reason,  and  in  whom  the  frequent, 
severe  straining  has  caused  a  paresis  of  the  external  sphincter,  should 
be  taught  to  draw  off  the  urine  by  means  of  a  catheter. 

Electricity  and  massage,  and  subcutaneous  injections  of  strychnin 
nitrate  (gr.  -^  =  0.0001—  0.0015  per  dose)  in  the  folds  of  the  anus, 
have  been  recommended  and  are  frequently  effective. 
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Introductory  Remarks. — Sensory  neuroses  are  theoretically 
explained  by  either  an  increase  or  a  decrease  or  even  complete  sup- 
pression of  the  normal  excitability  of  the  sensory  intestinal  nerves. 
Of  these  two  forms  of  neurosis  only  the  former  has  any  great  practical 
interest.  It  is  dependent  upon  the  increased  irritability  of  the  sen- 
sory nerves,  and  is  represented  by  the  fairly  frequent  enteralgia  (colic) 
and  the  rarer  hypogastric  neuralgia.  The  other  form,  which  is 
caused  by  the  decrease  or  suspension  of  the  excitability  of  the  sen- 
sory nerves, — an  anesthesia  of  the  intestines, — possesses  only  a 
theoretical  interest,  because  it  usually  evades  detection,  except  in 
one  case  which  will  be  mentioned  later.  It  is  well  known  that  the 
excitation  of  the  sensory  intestinal  nerves  by  means  of  chemical  and 
mechanical  irritants  during  intestinal  digestion  causes  no  sensations 
which  reach  consciousness.  We  can  therefore  easily  understand 
why  the  absence  of  that  excitation  as  a  result  of  functional  disturb- 
ances in  the  sensory  nerves  may  not  be  recognized.  There  is  an 
exception  to  this  in  the  case  of  the  sensory  rectal  nerves.  When 
the  feces  pass  into  the  rectum,  they  irritate  the  rectal  nerves 
mechanically,  and  their  entrance  can  be  felt  distinctly.  The  excita- 
tion of  these  nerves  then  causes  a  desire  to  evacuate.  If  the  ex- 
citability of  the  rectal  nerves  has  been  decreased  as  a  result  of  dis- 
eases of  the  spinal  cord,  or  of  long-continued  fecal  accumulation 
in  the  rectum,  by  which  its  walls  are  excessively  distended,  then 
the  patients  do  not  feel  the  entrance  of  the  feces  into  the  rectum 
and  their  passage  through  the  anus,  and,  as  a  result,  there  is  no  de- 
sire for  stool.  If  the  excitability  of  the  sensory  rectal  nerves  has 
become  entirely  extinct,  the  innervation  of  the  sphincters,  which 
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under  normal  conditions  is  reflexly  caused  by  their  excitation,  no 
longer  takes  place,  and  the  sphincters  are  not  closed.  If  the  patient 
has  also  lost  the  power  of  contracting  his  external  sphincter,  the 
feces  are  passed  off  involuntarily,  and  the  patient  has  his  attention 
directed  to  the  evacuation  only  by  the  smell  and  the  soiled  condition 
of  the  clothing. 

Enteralgia,  Mesenteric  Neuralgia. 

Nature,  Description,  and  Etiology. — Nothnagel  correctly  ob- 
jects to  classifying  "  colic"  with  sensory  neuroses  of  the  intestines, 
because  it  is  always  a  secondary  phenomenon  produced  by  tetanic 
intestinal  contractions.*  No  more  should  colic  be  considered  a  sen- 
sory neurosis  of  the  intestines  than  cramps  of  the  calves  (which  are 
pathogenetically  analogous  to  colic)  should  be  considered  a  neuro- 
sis of  the  ischiatic  nerve.  Under  normal  conditions  the  digestive 
processes  cause  no  sensations  which  reach  consciousness.  Even 
after  excessive  meals  the  very  active  intestinal  peristalsis  occurring 
during  intestinal  digestion  is,  as  a  rule,  not  noticed.  On  the  other 
hand,  disagreeble  sensations  of  oppression,  tension,  and  fullness  in 
the  abdomen,  or  even  more  or  less  violent  intestinal  pains,  may  be 
caused  by  exceptionally  strong  irritants  under  a  normal  excitability 
of  the  sensory  intestinal  nerves,  or  by  the  usual  digestive  irritation, 
if  the  excitation  is  morbidly  increased.  These  irritants  may  develop 
in  the  intestinal  lumen  or  reach  the  nerves  through  the  blood.  This 
intestinal  pain  reaches  its  greatest  intensity  when  both  of  these  fac- 
tors are  present  simultaneously — that  is,  both  local  (intestinal)  and 
systemic  (circulatory)  irritants. 

Enteralgia  may  also  be  caused  by  inflammatory  processes  of  the 
intestinal  walls,  especially  if  they  lead  to  the  formation  of  ulcers. 
This  form  of  enteralgia  naturally  can  not  be  considered  a  neurosis  ; 
only  those  forms  in  which  no  anatomical  alterations  can  be  found 
deserve  classification  under  this  heading.  If  the  irritations  which 
affect  the  sensory  intestinal  nerves  are  very  strong,  or  if  the  excita- 
bility of  the  latter  is  considerably  increased,  the  intestinal  pain  is 
accompanied  by  spastic  contractions  of  the  muscularis,  which  may 
extend  over  the  larger  part  of  the  intestine  (as,  for  instance,  in  lead 

*  Intestinal  colic  or  enterodynia  has  been  described  in  chapter  xvi,  page  394,  vol.  I. 
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colic)  or  may  confine  themselves  to  single  sections.  They  are 
hardly  ever  absent  in  the  more  severe  cases  of  enteralgia,  and 
on  that  account  constitute  an  important  symptom.  The  spastic 
contractions  of  the  intestinal  muscularis  may  both  increase  the 
complaints  in  enteralgia  and  also  render  the  return  to  the  normal 
condition  more  difficult,  for  the  following  reasons.  If  the  tonic 
contractions  of  the  longitudinal  and  circular  muscular  layers  last 
for  some  time,  the  sensory  intestinal  nerves  are  to  some  extent 
compressed.  Since  the  contractions  also  hinder  the  passage  of 
the  chyme,  of  the  feces,  and  of  the  intestinal  gases,  or  prevent 
evacuation,  these  intestinal  contents  accumulate  in  front  of  the  spas- 
tically  contracted  intestinal  sections.  Thus  the  sensory  nerves  of 
the  intestines  may  be  irritated  both  chemically  by  the  fermenting 
and  decomposing  chyme,  and  mechanically  by  the  stagnating  and 
condensed,  hardened  feces,  and,  in  places  where  the  intestinal  wall 
is  distended,  also  by  intestinal  gases.  In  one  section  the  nerves 
may  be  compressed  by  spasm  ;  in  another  they  are  put  on  the 
stretch  by  distention.  This  combination  of  pathogenic  events  con- 
stitutes distinctly  an  intestinal  colic,  and  is  not  strictly  a  neurosis. 
It  is  evident  also  that  the  pains  in  such  colic  often  diminish  consid- 
erably or  disappear  entirely,  according  to  the  partial  or  complete 
discharge  of  fecal  masses  and  flatus,  either  spontaneously  or  after 
the  use  of  purges  or  enemata. 

Basal  Causes  of  Intestinal  Colic. — The  number  of  abnormal  irri- 
tants which  may  cause  colic  by  their  effect  upon  the  sensory  intes- 
tinal nerves  is  very  great.  In  a  portion  of  the  cases,  the  colic  is 
caused  by  a  faulty  diet,  whether  in  regard  to  the  quantity  or  the 
quality  of  the  food.  If  a  very  great  amount  of  food  is  ingested, 
which  is  very  hard  to  digest,  and  remains  in  the  stomach  longer 
than  usual,  and  is  therefore  attacked  by  fermentation  and  decom- 
position, when  it  passes  over  into  the  intestine  it  may  cause  colic. 
The  same  may  be  brought  about  by  unwholesome  or  decayed  foods 
and  drinks  which  have  started  to  ferment,  decomposed  or  unseasoned 
wine  or  beer,  unripe  fruit,  etc.  Enteralgia  has  also  been  often  ob- 
served after  drinking  very  cold  water  or  iced  drinks. 

Causes  of  Colic  as  Distinct  from  Enteralgia  (see  vol.  I,  p.  394). — 
In  my  work  on  "Diseases  of  the  Stomach"  I  have  pointed  out 
that  in  some   families  peculiar  idiosyncrasies  exist  toward   certain 
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foods  which  upon  ingestion  may  cause  gastritis  or  gastralgia.  Sim- 
ilarly, some  people  get  intestinal  colic  every  time  they  eat  certain 
foods, — such  as  fish,  oysters,  crabs,  fruits,  or  certain  vegetables, — 
which  are  neither  harmful  nor  hard  to  digest,  and  which  agree 
splendidly  with  most  persons.  In  such  cases  we  have  to  do  with 
an  idiosyncrasy  of  the  sensory  intestinal  nerves  against  the  foods  in 
question,  which  we  can  not  explain.  Some  people  have  an  idio- 
syncrasy against  certain  purges.  For  instance,  they  get  an  attack 
of  colic  after  taking  a  very  mild  purge,  and  can  yet  stand  a  drastic 
purge  of  another  character  very  well. 

Another  fairly  frequent  cause  of  colic  is  a  fecal  stagnation  and  an 
accumulation  of  gases  in  the  intestine  (wind  colic),  by  which  its 
walls  are  distended  and  the  sensory  nerves  strongly  irritated.  This 
is  the  reason  why  little  children  who  are  fed  on  milk  and  porridge 
often  suffer  from  wind  colic,  because  such  a  food  very  often  causes 
considerable  gaseous  formation  in  the  intestine.  In  new-born  chil- 
dren a  short  retention  of  meconium  in  the  intestine  often  suffices  to 
cause  colic  (meconal  colic).  This  soon  disappears  if  one  succeeds 
in  removing  the  meconium  by  a  little  castor  oil. 

Among  other  causes  of  colic  we  may  mention  gall-stones,  foreign 
bodies,  enteroliths,  and  intestinal  parasites  (ascarides  when  in  large 
knots,  tapeworms).  Abnormal  irritations  starting  from  the  blood 
cause  colic  much  more  rarely  than  when  they  start  from  the  intestinal 
mucosa.  Thus  the  colic  accompanying  uric-acid  arthritis  which  at 
times  immediately  precedes,  and  also  often  supplants,  an  attack  of 
gout,  may  probably  be  attributed  to  an  irritation  of  the  sensory  intes- 
tinal nerves  by  excrementitious  or  tonic  substances,  especially  salts 
of  uric  acid  (sodium  quadriuate  and  biurate),  originating  in  the  blood ; 
for  uric  acid  as  such  does  not  occur  in  the  blood  nor  body  secretions. 
(See  vol.  i,  p.  651.)  Personally  I  have  had  three  opportunities  to 
become  convinced  of  the  actual  existence  of  gouty  enteralgia,  and  a 
number  of  French  writers  assert  that  the  products  of  gouty  metab- 
olism may  be  demonstrated  in  the  gastric  contents  and  stools  during 
the  height  of  the  gouty  attack.  (Hemmeter,  "  Diseases  of  the  Stom- 
ach," second  edition,  p.  391.)  What  the  French  designate  as 
"  lithiase  intestinale"  (Chevalier,  "Lithiase  intestinale,"  "  These  de 
Paris,"  1898;  Dieulafoy,  "Etudes  sur  l'appendicite,"  "  Presse  med- 
icale,"  1896;  "  Lithiase  intestinale  et  enterrocolite  sableuse,"  Clin- 
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iques  de  l'Hotel-Dieu,  1896-97  ;  Laboulbene,  "  Sur  le  sable  intes- 
tinal," "Archives  generales  de  medicine,"  dec,  1879;  Mathieu  et 
Richaud,  "  Deux  cas  de  sable  intestinal  et  d'enterite  muco-mem- 
braneuse,"  "  Bull,  et  Memoires  de  la  Societe  medicale  des  Hopi- 
taux,"  Paris,  22  mai,  1896;  Mongour,  "Note  sur  un  case  de 
lithiase  intestinale,"  Societe  de  Biologie,  fevrier,  1896;  Oddo, 
"  Sable  intestinal,"  Societe  medicale  des  H6pitaux,  1896)  is  not 
always  gout,  but  refers  to  any  form  of  calculous  deposit  or  concre- 
tion found  in  the  bowels.  Possibly  the  colic  which  occurs  as  the 
result  of  chronic  lead-poisoning,  or  of  the  much  rarer  copper-pois- 
oning, is  caused  by  the  fact  that  the  toxic  lead  and  copper  salts  in 
the  blood  irritate  the  sensory  intestinal  nerves.  At  present  we 
have  not  yet  succeeded  in  explaining  the  origin  of  the  colic  which 
often  sets  in  after  severe  colds  of  the  outer  skin,  especially  that  of 
the  abdomen.  It  is  usually  explained  by  saying  that  the  blood 
flowing  in  great  quantities  from  the  contracted  vessels  of  the  skin  to 
those  of  the  intestines  and  the  other  abdominal  organs,  causing 
hyperemia  of  the  intestines,  irritates  the  intestinal  nerves. 

An  enteralgia  as  a  genuine  neurosis  is  a  painful  condition  of  the  in- 
testinal nerves,  not  like  colic,  which  is  the  secondary  effect  of  an 
intestinal  tetanus,  but  simply  the  expression  of  an  exaggerated  irrita- 
bility of  the  sensory  intestinal  nerves.  It  has  become  customary 
to  distinguish  a  plantar  neuralgia  (plantaris)  from  an  ischiatic  or 
sciatic  neuralgia.  Similarly,  we  are  justified  in  distinguishing  be- 
tween a  neuralgia  involving  (a)  only  portions  of  the  intestinal  terri- 
tory supplied  by  the  splanchnic  nerve,  and  (b)  that  involving  the 
entire  mesenteric  plexus.  These  two  forms  differ  only  in  the  ex- 
tent of  the  regions  involved,  and  have  been  described  as  (a)  Neu- 
ralgia nervi  splanchnici  and  (b)  Neuralgia  plexus  mesenterici,  respec- 
tively (Nothnagel).  Lead  colic  (colica  saturnina)  may  or  may  not  be 
associated  with  tetanic  contractions  of  the  intestinal  muscularis ;  the 
abdomen  may  or  may  not  be  concavely  retracted.  Accordingly  it 
may  be  considered  secondaiy  to  a  muscular  tetanus,  or,  in  the  ab- 
sence of  this,  it  may  be  looked  upon  as  a  pure  neurosis. 

Intestinal  colic  as  just  described  does  not  represent  a  typical  sen- 
sory neurosis,  except  in  those  cases  in  which  it  is  dependent  upon 
an  increase  in  the  normal  excitability  of  the  sensory  intestinal  nerves, 
without  any  other  assignable  pathogenic  cause.      This  is  observed 
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most  frequently  as  a  partial  symptom  or  resultant  appearance  of 
neurasthenia,  hysteria,  hypochondria,  and  tabes.  In  tabes  very 
violent  attacks  of  colic  (intestinal  or  abdominal  crises)  often  occur, 
with  or  without  gastric  crises,  and  may  distress  the  patient  exceed- 
ingly. Nothnagel  is  of  the  opinion  that  the  abdominal  or  intes- 
tinal crises  are  not  always  pure  neuroses,  but  occasionally  associated 
with  muscular  enterospasm,  either  coordinate  or  reflex,  and  quotes 
the  classical  clinical  picture  given  by  Romberg  of  hyperesthesia  of 
the  mesenteric  plexus,  to  prove  that  this  venerable  neurologist  also 
confused  intestinal  colic  with  enteralgia  of  a  purely  neurotic  type. 

The  excitability  of  the  intestinal  nerves  may  also  be  increased  by 
diseases  of  the  bladder,  the  uterus,  the  ovaries,  the  kidneys,  and  the 
liver,  and  give  rise  to  enteralgia.  Malaria  also  may  in  rare  instances 
cause  intestinal  colic. 

Symptomatology. — There  is  no  such  thing  as  a  typical  clinical 
picture  of  mesenteric  enteralgia  as  a  neurosis  pure  and  simple. 
When  we  consider  that  the  abnormal  irritants  which  may  cause 
colic  are  very  numerous  ;  that  their  intensity  and  duration  may 
greatly  vary  ;  that  in  those  cases  where  enteralgia  is  a  partial  or  re- 
sultant symptom  of  hysteria,  neurasthenia,  tabes,  and  lead-poisoning 
the  symptoms  of  these  basal  diseases  may  also  appear,  we  can 
well  understand  why  the  clinical  appearance  of  the  disease  varies  so 
extraordinarily  in  different  cases  ;  why  the  attacks  are  of  a  varying 
intensity,  and  their  duration  longer  or  shorter.  If  the  enteralgia 
has  been  caused  by  a  faulty  diet,  it  usually  commences  with  gastric 
disturbances,  eructation,  nausea,  vomiting,  and  anorexia.  If  we 
are  confronted  with  stercoral  colic,  it  is  usually  preceded  by  obsti- 
nate constipation  and  flatulency,  which  occasionally  alternates  with 
diarrhea.  If  the  enteralgia  is  the  result  of  a  chronic  lead-poisoning, 
we  can  detect  traces  of  lead  on  the  gums,  oliguria,  and  sometimes 
albuminuria  ;  the  pulse  is  hard  and  retarded.  Paralysis  is  usually 
absent  at  this  stage. 

The  main  symptom  of  enteralgia  is  the  intestinal  pain,  which  en- 
tirely dominates  the  clinical  picture  of  the  disease  in  the  more  severe 
cases.  It  is  very  seldom  that  it  appears  suddenly  and  in  all  its 
intensity.  Usually  it  is  of  moderate  intensity  at  first  and  then 
gradually  increases  in  strength.  The  pains  often  have  a  griping 
character,  but  are  also  frequently  described  as  cutting,  boring,  and 
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stabbing.  Sometimes  the  patients  feel  as  if  the  intestine  were  seized 
and  pulled  about  at  one  or  more  places  by  tongs  or  they  describe 
their  feeling  as  a  twisting  of  the  bowel.  In  the  majority  of  cases 
the  patients  usually  locate  the  pain  in  the  umbilical  region.  How- 
ever, it  often  radiates  thence  toward  the  back,  the  loins,  upward, 
toward  the  thighs,  and  also  into  the  testicles.  In  those  cases 
where  the  pain  often  changes  its  location,  it  is  usually  accompanied 
by  palpable  peristalsis,  which  causes  loud  rattling  and  rumbling 
noises.  In  the  slighter  cases  the  pain  usually  is  endurable  and  lasts 
but  a  short  time  ;  in  the  more  severe  cases,  however,  it  may  reach 
such  an  intensity  that  delicate  patients  may  faint  as  a  result  of  it. 
The  pale  countenance  has  a  suffering  look,  cold  sweat  is  on  the 
forehead,  and  the  extremities  are  as  cold  as  in  collapse.  In  many 
cases  the  pains  are  alleviated  by  external  pressure.  On  this  account 
the  patients  usually  press  their  hands  or  some  firm  substance  against 
their  abdomen.  During  the  height  of  the  attack  they  usually  take 
a  bent-up  lateral  position,  sometimes  the  ventral  position.  If,  how- 
ever, the  entire  intestine,  and  consequently  also  the  abdomen,  is 
excessively  distended  by  gases,  then  even  gentle  pressure  is  suffi- 
cient to  increase  the  pains  considerably,  so  the  physician  may  begin 
to  suspect  the  presence  of  peritonitis.  If  the  attack  ceases,  the  pain 
gradually  decreases.  If  it  be  a  case  of  secondary  colic,  and  not  of 
primary  enteralgia,  the  pain  decreases  rapidly  when  the  accumulated 
fecal  masses  and  gases  are  removed  spontaneously  or  by  the  use 
of  purges  or  enemata. 

In  intestinal  colic,  spastic  contractions  of  the  intestines  are  hardly 
ever  absent  if  the  pains  are  very  violent.  If  these  contractions  ex- 
tend over  a  large  portion  of  the  intestines,  as  is  the  case  more  espe- 
cially in  lead  colic,  the  abdomen  presents  a  boat-shaped  depres- 
sion. The  abdominal  walls  are  very  tense,  and  often  as  hard  as  a 
board,  because  the  abdominal  muscles  are  usually  affected  by  the 
cramp.  If  the  spastic  contractions  of  the  muscularis  are  restricted 
to  single  sections  of  the  intestines,  then  this  depression  is  absent. 
Indeed,  the  abdomen  may  be  asymmetrically  bulged  out  at  those 
places  where  intestinal  loops  are  distended  by  gases  and  stagnating 
feces.  In  stercoral  colic  and  wind  colic  the  abdomen  is  usually 
symmetrically  and  meteorically  distended. 

In    colic   the    stools   are   usually   retained ;    sometimes   there   is 
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also  a  retention  of  gases.  If  flatus  afterward  passes  off  in  large 
quantities,  the  pains  usually  cease  for  a  short  time  ;  indeed,  they 
may  cease  altogether,  especially  in  the  so-called  wind  colic.  Just 
as  the  intensity,  so  also  the  duration  of  colic  attacks  is  subject  to 
very  great  variations.  If  the  abnormal  irritation  which  caused  the 
enteralgia  has  excited  the  sensory  intestinal  nerves  only  temporarily, 
the  pain  may  last  but  a  short  time  (sometimes  only  minutes),  and 
there  may  be  only  the  one  attack.  If,  however,  the  excitant  effect 
of  these  strong  irritants  upon  the  sensory  intestinal  nerves  is  re- 
peated at  longer  or  shorter  intervals,  and  if  the  excessive  increase 
in  their  excitability  lasts  for  some  time,  then  the  patients  are  often 
tortured  for  hours  by  violent  pains,  and  the  paroxysms  recur  after 
longer  or  shorter  intervals. 

Besides  the  previously  mentioned  symptoms,  the  following  are 
also  found  in  enteralgia  :  Asthmatic  complaints,  palpitation  of  the 
heart,  feelings  of  oppression,  tenderness,  strangury,  singultus,  and 
vomiting ;  priapisms  and  emissions,  which  probably  are  caused  re- 
flexly,  occur  more  rarely.  When  the  paroxysm  is  at  its  height, 
the  testicles  may  be  drawn  upward,  and  the  levator  ani  muscle 
may  be  spasmodically  contracted.  Even  crural  cramps  and  general 
convulsions  have  been  observed  repeatedly  during  colic.  The  en- 
teralgia which  is  dependent  upon  hysteria  is  sometimes  accom- 
panied by  a  hyperesthesia  of  the  abdominal  walls. 

Diagnosis. — The  symptomatology  of  enteralgia  and  colic  is  very 
characteristic,  and  the  disease  may  usually  be  diagnosed  with  cer- 
tainty. But  the  clinical  distinction  between  primary  enteralgia,  the 
neurosis  pure  and  simple,  and  secondary  (enteralgic)  colic  in  the  sense 
of  Nothnagel,  is  not  always  easy.  Fortunately  this  differential 
diagnosis  is  not  very  essential  to  correct  treatment,  as  the  therapy 
of  both  conditions  is  much  the  same.  The  nervous  (or  neuralgic) 
nature  of  the  disease  is  usually  characterized  sufficiently  well  in 
most  cases  by  the  sudden  commencement,  by  its  paroxysmal  oc- 
currence, and  by  its  cessation  ;  by  the  presence  of  other  nervous 
symptoms,  and  also  by  the  etiology.  In  secondary  enteralgia,  which 
is  the  result  of  anatomical  diseases  of  the  intestine  (inflammation, 
ulceration),  the  pain  often  increases  under  pressure  exerted  upon  the 
abdominal  wall.  These  diseases  also  cause  diarrhea  more  frequently 
than  constipation,  and  in  some  cases  pathological  additions  (blood, 
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mucus,  more  rarely  pus)  may  be  discovered  in  the  dejections  by 
means  of  a  repeated,  thorough  examination.  (See  chapter  on  Exam- 
ination of  Feces.)  A  careful  previous  histoiy  and  record  of  present 
examination,  which  must  be  extended  to  the  evacuations  (gall-stones, 
fragments  of  enteroliths,  intestinal  parasites),  are  necessary  for  the 
determination  of  the  causes  of  colic  in  the  various  individual  cases. 

There  are  other  diseases  which  cause  pains  in  the  abdomen,  and 
which  might  therefore  be  mistaken  for  enteralgia.  They  are  rheu- 
matism of  the  abdominal  muscularis,  lumbar  neuralgia  radiating  to 
the  abdomen,  hyperesthesia  of  the  abdominal  walls,  appendicitis,  the 
obstructions,  peritonitis,  gall-stone  colic,  and  nephrolithic  colic. 
Usually,  however,  they  may  be  differentiated  from  purely  neurotic 
enteralgia  without  difficulty. 

Rheumatism  of  the  Abdominal  Muscles. — The  pain  caused  by  this 
rheumatism  often  changes  its  seat.  It  may  be  located  by  the  patients 
themselves  as  being  in  the  abdominal  walls,  not  within  the  abdomen. 
It  usually  lasts  longer  than  the  pain  dependent  upon  colic,  but  does 
not  occur  in  paroxysms,  and  has  no  distinct  alternating  alleviations 
and  exacerbations.  It  increases  under  a  moderate  pressure  upon 
the  abdominal  walls,  and  still  more  so  at  the  contractions  of  the 
abdominal  muscularis  during  defecation.  When  the  patient  is  quiet 
and  in  the  dorsal  position,  and  the  tension  of  the  abdominal  walls 
is  relaxed,  it  decreases.  The  evacuations  in  rheumatism  of  the  ab- 
domen are  hindered  just  as  in  enteralgia.  This  is  due  to  the  fact 
that  the  patients  often  suppress  all  desire  for  an  evacuation  as  long 
as  possible,  for  fear  of  increasing  the  pain.  The  pains  in  rheuma- 
tism are  often  alleviated  or  even  removed  by  using  anti-rheumatic 
remedies  which  are  without  any  effects  in  colic, — such  as  salol  and 
sodium  salicylate, — and  also  by  the  application  of  faradic  or  voltaic 
currents  upon  the  abdominal  walls.  This  is  especially  true  if  the 
rheumatism  has  existed  only  for  a  very  short  time.  There  is,  how- 
ever, a  form  of  enteralgia  which  occurs  in  rheumatic  subjects  and 
is  amenable  to  the  same  treatment  as  the  joint  or  muscular  affec- 
tion. Here,  we  naturally  presume  that  the  intestinal  pain,  which  is 
relieved  by  salicylate  of  sodium,  is  caused  by  the  same  abnormal 
conditions,  whatever  they  may  be,  which  cause  the  general  rheu- 
matism. 

Lnmbo- abdominal  Neuralgia. — Here  the  pains  are  located  on  the 
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surface  (of  the  body),  and  are  confined  to  a  very  sensitive  intercos- 
tal region.  They  often  radiate  toward  the  seat,  the  hypogastrium, 
and  the  genitals.  They  may  often  be  ameliorated  or  even  de- 
stroyed by  anti-neuralgic  remedies  such  as  antipyrin,  antifebrin,  or 
sodium  salicylate.  The  recognition  of  this  neuralgia  is  also  ren- 
dered easier  by  detection  of  so-called  neuralgic  or  pain  spots — small 
circumscribed  areas  which  are  extremely  sensitive  to  the  slightest 
pressure. 

Hyperesthesia  of  the  Abdominal  Walls. — This  usually  is  a  partial 
symptom  of  hysteria  and  neurasthenia,  and  the  pains  dependent 
upon  it  are  usually  accompanied  by  other  symptoms  of  the  basal 
disease.  The  superficially  localized  pains  are  greatly  intensified  by 
a  very  slight  touch  on  the  abdominal  walls,  and  also  by  the  raising 
of  a  fold  of  the  skin ;  and  very  often  they  decrease  rapidly  after  the 
application  of  faradic  and  galvanic  currents. 

Peritonitis. — This  almost  invariably  causes  fever,  which  is  absent 
in  enteralgia.  The  pain  extends  over  the  entire  abdomen,  continues 
for  a  long  time,  and  is  intensified  by  pressure.  Marked  meteorism  is 
usually  present,  whereas  in  enteralgia  it  is  observed  in  but  very  few 
cases,  and  these  are  not  enteralgias  really,  but  secondary  colics.  In 
peritonitis  one  can  often  detect  a  dullness  by  percussion,  due  to  ex- 
udation in  the  lower  parts  of  the  abdomen. 

If  enteralgia  is  complicated  with  hyperesthesia  of  the  abdominal 
walls,  and  great  meteorism  is  present  at  the  same  time,  it  may 
readily  be  confounded  with  peritonitis.  In  such  a  case  we  are 
guided,  however,  by  the  usually  abnormally  high  temperature  in 
peritonitis,  the  leukocytosis,  and  by  the  fact  that  deep  pressure  does 
not  produce  more  pain  than  superficial  pressure,  and  also  that  the 
raising  of  a  fold  of  the  skin  causes  pain,  which  is  not  the  fact  in 
peritonitis. 

Biliary  and  Nephroliths  Colic. — The  differentiation  of  these  condi- 
tions from  enteralgia  should  present  no  difficulty  if  thorough  ex- 
amination is  made.  In  biliary  colic  (cholelithiasis)  the  pains  are 
most  severe  over  the  hepatic  region  ;  and,  besides,  their  recognition 
is  made  easier  by  other  characteristic  symptoms.  In  nephrolithic 
colic  repeated  urinalysis  will  eventually  reveal  the  nature  of  the 
trouble. 

Prognosis. — The  prognosis  of  enteralgia  is  almost  always  favor- 
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able.  Even  in  the  more  severe  cases,  where  it  may  be  a  very- 
troublesome  and  painful  disease,  accompanied  by  frequent  relapses, 
it  usually  ends  in  a  complete  cure.  In  a  case  of  secondary  colic 
described  by  Oppolzer,  death  resulted  from  a  break  in  the  intestines 
caused  by  enormous  meteorism  ;  in  another  case,  reported  by 
Wertheimer,  death  occurred  during  convulsions.  These  cases  are, 
however,  very  exceptional. 

Therapeutics. — If  the  patients  complain  of  very  violent  pains, 
it  is  advisable  to  start  the  treatment  by  giving  a  sufficiently  large 
dose  of  opium  by  the  mouth  (Tr.  opii  simplic,  15-20  drops;  Opii 
puri,  gr.  y2 — 0.03-0.05  gm.),  or  to  make  subcutaneous  morphin 
injections  (morph.  sulphat.  gr.  }{).  These  narcotics  should  also  be 
prescribed  when  a  stercoral  colic  is  present,  or  a  colic  due  to  intes- 
tinal indigestion,  accompanied  by  spastic  contractions  of  the  intes- 
tinal muscularis.  For  if  purges  or  enemata  are  at  once  administered 
in  such  cases,  instead  of  these  narcotics,  in  order  to  facilitate  the 
passage  of  the  accumulated  feces  and  gases,  or  of  the  chyme 
which  has  begun  to  decompose  and  ferment,  they  usually  fail  to 
attain  the  desired  result  by  reason  of  the  spastic  contractions  of  the 
intestinal  muscularis  ;  often,  indeed,  they  increase  the  existing  dis- 
tress. If,  however,  the  narcotics  have  quieted  the  spasm  of  the 
intestines,  very  often  a  copious  evacuation  occurs  spontaneously 
in  my  experience.  After  the  pain  has  been  relieved  this  end 
may  also  be  attained  by  giving  a  mild  purge  (rhubarb  prepara- 
tions, castor  oil),  so  that  it  is  not  at  all  necessaiy  to  give  a 
drastic  purge  which  may  cause  another  attack  of  the  colic.  Hot 
poultices  by  day,  Priessnitz  poultices  at  night,  and  hot  baths,  with 
subsequent  sweating  superinduced  also  by  several  cups  of  camomile 
tea,  may  also  have  very  good  results  if  the  colic  appeared  in  con- 
junction with  a  very  severe  cold.  During  severe  attacks  of  colic 
the  patient  may  have  only  small  amounts  of  easily  digestible  fluid 
or  pulpy  food,  so  that  a  greater  burdening  and  irritation  of  the 
intestines  may  be  avoided.  If  the  disease  is  very  obstinate  and 
frequently  recurs,  a  course  of  electrical  treatment  is  to  be  recom- 
mended. One  electrode  is  inserted  into  the  rectum,  the  other  is 
placed  upon  the  abdominal  wall.  Both  currents  are  recommended, 
but  I  give  preference  to  the  galvanic  current  (25  milliamperes)  for 
the  relief  of  pain.  Massage  has  also  given  very  good  results,  espe- 
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daily  in  those  cases  where  the  enteralgia  was  caused  by  coprostasis, 
and  where  a  tendency  toward  constipation  remained  even  after  the 
coprostasis  had  been  removed.  If  the  secondary  colic  is  due  to  an 
irritation  of  the  intestines  caused  by  parasites  (tenias,  ascarides),  one 
must  administer  the  anthelmintic  remedies,  as  specified  in  the  next 
chapter.  If  we  are  confronted  with  a  secondary  colic  which  may 
be  traced  back  to  hysteria,  neurasthenia,  etc.,  this  fundamental 
disease,  of  course,  must  also  receive  due  consideration  in  the 
treatment. 

Neuralgia  Hypogastrica  (Romberg). 

If  the  enteralgia  restricts  itself  to  the  lowest  section  of  the  intes- 
tines (rectum),  it  is  called  neuralgia  hypogastrica.  It  is  character- 
ized by  disagreeable,  sometimes  even  very  painful  sensations  in  the 
hypogastric  region  and  about  the  loins.  These  sensations  are 
combined  with  a  violent  tenesmus  in  the  rectum  and  bladder, 
and  in  female  patients  these  straining  sensations  are  felt  also  in  the 
uterus  and  the  vagina.  If  the  sympathetic  nerve-fibers  of  the  hem- 
orrhoidal plexus,  which  supply  the  lower  portion  of  the  rectum,  are 
also  affected,  as  is  often  the  case,  then  the  patients  complain  of 
proctalgia  and  coxalgia,  and  also  of  pains  in  the  perineum  and  the 
upper  part  of  the  thighs. 

Hypogastric  neuralgia  is  especially  common  in  people  suffering 
from  hemorrhoids  (hemorrhoidal  colics),  and  in  neurasthenic 
women,  and  especially  those  afflicted  with  uterine  diseases.  A 
slight  form  of  this  neuralgia  frequently  occurs  in  tabes  also.  In 
such  cases  the  patients  have  a  sensation  as  if  a  solid  wedge  were 
firmly  stuck  into  their  anus  and  in  the  lower  part  of  the  rectum. 

Therapeutics.  —  This  is  exactly  the  same  as  in  enteralgia  and 
intestinal  colic.  The  rectum  and  genito-urinary  apparatus  should  be 
thoroughly  examined.  If  the  neuralgia  is  the  result  of  hemorrhoids, 
irritation  of  the  bladder,  or  diseases  of  the  uterus,  the  fundamental 
disease  must  naturally  be  considered  and  treated  first  of  all.  If 
the  digital  examination  shows  that  hemorrhoidal  veins  are  present 
which  are  congested  to  bursting,  then  local  abstraction  of  blood 
(application  of  leeches  to  the  anus),  hot  baths,  and  more  especially 
numerous  hot  sitz-baths,  are  recommended.  If  the  pains  are 
very  violent,  opium  suppositories  or  opium  and  starch  enemata  are 


NEUROSES    OF    SECRETION.  53  I 

to  be  administered.  The  food  must  be  non-irritating  and  easily- 
digested.  Constipation  must  be  guarded  against,  and  the  evacua- 
tions kept  at  a  soft  consistency. 


SECRETORY  INTESTINAL   NEUROSES. 

Introduction. — Physiological  investigation  has  made  it  quite 
certain  that  the  intestine  possesses  secretory  nerves  just  as  well  as 
the  stomach.  The  correctness  of  this  assumption  is  supported 
especially  by  the  fact,  which  has  repeatedly  been  observed,  that  the 
activity  of  the  glands,  not  only  of  the  small  intestine  (see  prepara- 
tory secretion  of  duodenum,  vol.  I,  p.  53),  but  also  of  the  large  intes- 
tine, which  is  far  removed  from  the  stomach,  begins  at  a  time  when 
none  of  the  contents  of  the  stomach  have  passed  over  into  the  intes- 
tine ;  or,  in  other  words,  as  soon  as  the  food  has  been  introduced 
into  the  stomach.  According  to  Fleischer,  this  would  indicate  that 
the  secretory  nerves  of  the  intestine  are  excited  reflexly  from 
the  stomach. 

Up  to  the  present  time  we  have  not  succeeded  in  discovering 
these  secretory  nerves  and  in  ascertaining  their  properties.  Besides 
this,  we  can  not  determine  with  certainty  the  existence  of  disturb- 
ances in  the  secretory  functions  of  the  intestines  if  they  do  not 
reach  any  great  intensity.  It  is  not  surprising,  therefore,  that 
the  secretory  neuroses  of  the  intestines  have  received  no  attention 
at  all  until  very  recently.  Trousseau,  to  be  sure,  suggested  their 
existence.  All  this  has  been  changed  since  Leube  and  Dieulafoy 
("  Enterocolite  glaireuse  ou  sableuse,"  Cliniques  de  l'Hotel-Dieu, 
1896  and  1897),  in  more  recent  times,  have  expressed  their  opinion 
that  a  disease  called  diarrhea  tubularis,  or  membranous  enteritis 
or  colitis  (see  vol.  1,  p.  483),  which  has  been  known  for  a  long 
time,  but  which  previously  was  indistinct  as  to  its  etiology,  was  in 
the  great  majority  of  cases  to  be  considered  as  a  secretory  neurosis. 
This  statement  caused  the  attention  of  the  clinicians  and  physicians 
to  be  directed  to  the  secretory  neuroses  of  the  intestines.  Noth- 
nagel  twelve  years  ago  published  valuable  observations  concerning 
the  disease  which  previously  had  been  called  diarrhea  tubularis, 
but  which  later  on  received  the  name  of  enteritis  membranacea,  or 
membranous  enteritis.      He  was  the  first  one  to  represent  the  opin- 
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ion,  which  was  contrary  to  the  views  of  most  of  the  authors,  that 
there  is  no  inflammatory  affection  present  in  the  great  majority  of 
the  cases  in  spite  of  the  excessive  secretion  of  mucus.  On  this 
account  he  has  selected  the  very  appropriate  name  "  mucous  colic," 
or  "  colica  mucosa,"  for  it.  In  the  remaining  much  rarer  cases, 
where  the  alterations  produced  by  the  disease  are  dependent  upon 
a  peculiar  acute  inflammation  of  the  intestinal  mucosa,  he  has  re- 
tained the  former  name  of  "enteritis  membranacea." 

In  a  separate  chapter  I  have  already  given  the  clinical  picture, 
etiology,  and  pathology  of  both  these  conditions,  as  they  do  not  by 
right  belong  under  the  secretory  intestinal  neuroses,  but  under 
the  anatomical  diseases  of  the  intestines  ;  because  even  in  those 
types  which  occur  in  neurotic  subjects,  the  evidences  for  assuming 
that  they  are  neuroses  are  not  satisfactory  ;  they  are  so  stated  upon 
empirical,  not  experimental  or  histologic,  grounds.  All  that  can 
be  said  is  that  certain  types  of  membranous  enteritis  or  colitis  are 
not  due  to  the  histological  pathology  of  acute  or  chronic  inflamma- 
tion ;  but  saying  this  much  does  not  necessarily  place  them  in  the 
class  of  neuroses.  We  must  rather  confess  that  the  etiology  and 
pathological  physiology  of  these  types  are  not  understood  so  far. 

Intestinal  neurasthenia  has  been  treated  in  the  chapter  on 
Intestinal  Indigestion  and  Dystrypsia. 

Nervous  diarrhea  has  been  considered  in  the  chapter  on 
Diarrhea  (vol.  I,  p.  352),  and  nervous  flatulence  on  page  401, 
volume  1. 
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CHAPTER  XL 
PARASITES  OF  THE  INTESTINAL  CANAL. 

Introduction. 

The  consideration  of  the  parasites  of  the  intestinal  canal  embraces 
the  study  of  numerous  organisms  occurring  in  conditions  of  health 
and  disease,  in  animals  and  in  human  beings.  When  existing  in 
the  intestinal  tracts  of  individuals,  they  live  at  the  expense  of  their 
host.  There  are  two  great  varieties  :  (a)  those  belonging  to  the 
animal,  and  (&)  those  that  are  to  be  classed  as  belonging  to  the 
vegetable  kingdom. 

Besides  these  animal  and  vegetable  parasites,  there  are  also  found 
in  the  intestines,  or  in  the  evacuations  of  both  healthy  and  sick  per- 
sons, various  kinds  of  those  organisms  which  are  by  some  authors 
classed  as  transitional  forms  between  plants  and  animals,  and  have 
therefore  been  named  protozoa  or  protists  (Hackel).*  The  vegetable 
intestinal  parasites,  as  far  as  they  are  of  practical  interest  to  the  phy- 
sician, have  been  considered  to  a  certain  extent  in  the  study  of  infec- 
tious intestinal  diseases.  A  large  number  of  the  better  known 
parasites  which  are  now  classed  with  the  plants  have  already  been 
described  by  Dr.  Wm.  Royal  Stokes,  in  the  section  on  Bacteria 
of  the  Intestine  (vol.  I,  p.  135). 

Of  the  animal  parasites  I  shall  describe  only  those  occurring 
more  frequently.  The  detailed  discussion  of  those  parasites  which 
are  very  rarely  observed  can  be  all  the  more  omitted  since  they 
cause  the  same  disease  symptoms  as  the  more  common  forms, 
and  as  a  general  rule  are  also  cured  by  the  same  means. 

According  to  Leukart,  there  are  more  than  fifty  varieties  of 
animal  parasites  which  inhabit  the  human  intestinal  canal.  In  some 
countries  and  regions — that,  for  instance,  in  Greifswald  and  its 
vicinity — almost  50  per  cent,  of  the  inhabitants  have  parasites  in 
their  intestines  (Heisig),  and  in  Abyssinia  persons  without  intestinal 
parasites  are  the  exception ;  yet  in  other  districts  they  are  found 

*  With  the  exception  possibly  of  a  few  ameboid  forms,  all  intestinal  parasites  of  man 
belong  to  the  animal  kingdom. 
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much  more  rarely.  In  Baltimore  intestinal  parasites  are  compara- 
tively rare,  in  my  experience.  Wherever  compulsory  meat  and  food 
inspection  has  become  a  law,  parasitical  diseases  of  the  intestines  have 
decreased  considerably.  The  eggs  (embryos)  and  youthful  forms 
of  the  animal  parasites  reach  the  intestines  principally  through  food 
and  drink,  and  they  may,  under  favorable  conditions,  develop  into 
mature  specimens.  The  principal  etiologic  factor  in  the  transmis- 
sion of  the  tapeworm  (belonging  to  the  class  of  cestodes)  which  is 
found  in  the  human  intestine  or  in  the  evacuations  (proglottides)  is  the 
consumption  of  the  flesh  of  those  animals — swine,  beeves,  fish  (espe- 
cially pike) — which  contain  the  youthful  forms  of  tapeworms  (cysti- 
cerci,  or  bladder-worms).  Animal  parasites  may,  however,  reach  the 
intestinal  canal  with  vegetable  foods,  with  drinking-water,  but  very 
rarely  with  the  air.  The  parasites  and  their  eggs  are  killed  or  so 
weakened  by  the  long-continued  action  of  high  temperatures  dur- 
ing the  preparation  of  the  food  that  they  do  not  develop  further 
during  their  stay  in  the  stomach  and  intestines  ;  it  is  therefore  easily 
understood  why  they  are  most  frequently  found  in  persons  who 
consume  the  flesh  of  the  aforesaid  animals  raw,  slightly  smoked,  or 
half-cooked.  The  greater  the  care  for  sanitary  and  hygienic  condi- 
tions in  the  kitchen,  in  the  preparation  of  the  food,  and  in  keeping 
the  cooking  utensils  and  the  dishes,  and  most  especially  the  hands, 
clean, — the  less  the  danger  of  transmission  of  parasites  (in  the  food)  ; 
whereas  this  transmission  is  facilitated  by  uncleanliness  in  the  kitchen 
and  in  the  care  of  the  body.  From  the  latter  reason  those  persons 
who  come  in  close  contact  with  agricultural  animals  and  their  ex- 
crement as  a  part  of  their  occupation  are  in  considerable  danger  if 
they  take  their  meals  without  having  washed  their  hands,  or  having 
done  so  but  superficially.  The  hands  and  fingers  should  be  washed 
and  brushed  thoroughly  immediately  before  sitting  down  at  the  table. 
This  is  a  habit  that  physicians  should  practice.  There  is  no  doubt 
that  the  parasites  settle  and  develop  more  easily  in  the  intestines  of 
some  persons  than  in  others.  This  was  one  of  the  foundations  of 
the  old  hypothesis  of  a  parasite  or  worm  diathesis.  The  quicker 
the  contents  of  the  stomach  are  discharged  and  the  chyme  and 
feces  transported  downward  and  out,  the  less  favorable  are  the 
conditions  for  the  settling,  development,  and  increase  of  parasites  in 
the  intestines.    The  contrary  is  true  in  the  case  of  a  longer  stagnation 
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conditions  for  the  settling,  development,  and  increase  of  parasites  in 
the  intestines.  The  contrary  is  true  in  the  case  of  a  longer  stagnation 
of  the  ingesta  in  the  stomach,  and  also  of  the  chyme  and  feces  in 
the  intestines  as  a  result  of  a  diminished  peristalsis  of  both  organs. 
To  be  sure,  some  individual  parasites  (see  later  on  protozoa)  seem 
to  increase  more  rapidly  in  acute  and  chronic  enteritis  accom- 
panied with  diarrhea  than  in  the  normal  intestine,  h\  spite  of  the 
greatly  increased  peristalsis.  This  may  probably  be  explained  by 
the  fact  that  the  powers  of  locomotion  and  of  taking  up  nourish- 
ment are  increased  for  the  parasites  by  the  greater  amount  of  water 
contained  in  the  intestines.  In  five  cases  of  infection  with  T&nia 
saginata,  all  of  which  occurred  among  the  employees  of  a  butcher- 
ing establishment,  a  striking  and  sudden  constipation  was  the  very 
first  symptom  the  patients  could  recall.  This  suggested  to  me 
that  the  infected  meat  possibly  contained  a  toxic  product  of  this 
parasite  which  caused  a  transient  paralysis  of  the  intestinal  peris- 
talsis. These  five  patients  all  presented  themselves  within  one 
month,  but  it  was  impossible  to  trace  the  meat  which  had  caused 
the  ingestion  of  the  ova  or  cysticerci,  and  its  effect  on  animals 
could  not  be  tested. 

In  children  certain  nematodes  (Ascaris  lumbricoides ;  Oxyuris  ver- 
micidaris)  are  most  often  observed ;  in  adults  tapeworms  are  more 
frequently  noticed.  This  difference  is  probably  conditioned  princi- 
pally by  the  difference  in  the  diet.  The  examination  of  the  evacu- 
ations, looking  for  large,  macroscopically  visible  parasites,  proglot- 
tides, and  eggs,  the  detection-  of  which  is  absolutely  necessary  for 
their  diagnosis  and  differentiation,  is  best  carried  out  by  placing  the 
evacuations  on  a  hair  or  thin  sieve  (with  fine  holes)  and  gently 
letting  water  wash  through  (Boas  stool-sieve).  See  chapter  on 
Examination  of  the  Feces,  by  Dr.  Harry  Adler. 


PROTOZOA. 
In  the  chapter  on  Dysentery  (vol.  i,  p.  524)  and  in  the  chapter 
on  Intestinal  Bacteria  (vol.  1,  p.  191)  the  pathogenic  role  and  biology 
of  the  protozoa  have  already  been  partially  considered.  Numerous 
observations  have  been  made  which  show  that  certain  species 
of  protozoa   may  occur  in   healthy  persons  without   causing  the 
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least  discomfort  or  complaint  (Kartulis,  Quincke,  Nothnagel,  Kruse, 
Pasquale).  Parasites  of  this  class,  however,  are  found  in  great 
numbers  in  the  evacuations  of  all  diseases  of  the  intestines  accom- 
panied by  diarrhea,  especially  those  caused  by  enteric  fever,  dys- 
entery, cholera,  and  tuberculosis,  but  also  in  noninfectious  acute 
and  chronic  enteritis.  On  this  account  it  has  been  repeatedly  main- 
tained that  the  protozoa  in  question,  if  they  increase  very  much, 
may  cause  diarrhea.  Since,  however,  they  are  found  in  the  intes- 
tines of  perfectly  healthy  persons  without  causing  any  disturbances, 
one  can  not  exclude  the  possibility  that  this  great  increase  in  the 
protozoa  in  the  excreta  is  not  the  cause,  but  the  effect,  of  the 
diarrhea,  and  that  they  find  a  more  favorable  soil  in  the  intestine 
during  diarrhea  (possibly  as  a  result  of  the  increased  amount  of 
water  and  soluble  nutriment).  The  observation  that  the  protozoa 
disappeared  simultaneously  with  the  diarrhea  is  not  a  positive 
proof  for  the  correctness  of  the  assumption  that  they  caused 
diarrhea,  since  with  the  cessation  of  the  latter  the  more  favorable 
conditions  for  their  increase  were  lacking.  If,  however,  the  state- 
ment be  confirmed  in  the  future,  that  in  those  cases  of  diarrhea  in 
which  large  numbers  of  protozoa  can  be  detected  in  the  excreta 
the  diarrhea  ceases  simultaneously  with  the  destruction  of  the  pro- 
tozoa by  means  of  repeated  irrigations  with  an  aqueous  solution  of 
quinin  (mur.),  which  is  a  strong  poison  for  all  lower  organisms,  then 
this  assumption  of  an  etiological  relation  would  gain  very  much  in 
probability.  Quincke  ("  Berlin,  klin.  Wochenschr.,"  November  20, 
1899)  states  that  the  pathogenic  protozoa  found  in  the  intestinal 
tract  are  Tricliomonas  intestinalis,  Cercomonas  hominis,  Lamblia  in- 
testinalis (formerly  known  under  the  older  names  Megastoma  enterica 
and  Cercomonas  intestinalis),  Coccidia,  Balantidium  coli,  and  Amceba 
coli.  He  reports  one  case  in  which  the  coccidia  seemed  to  produce 
an  enteritis,  one  in  which  an  ameba  was  found,  one  in  which  a 
peculiar  parasite  (not  exactly  an  ameba,  perhaps  a  coccidium)  was 
the  cause  of  a  chronic  recurring  diarrhea,  and  two  other  cases 
in  which  the  symptoms  had  suggested  tuberculosis  of  the  lung 
and  intestine,  but  in  which  at  autopsy  ulceration  of  the  bowel  was 
found  with  amebse  at  the  bottom  of  the  ulcers.  The  clinical  symp- 
toms of  protozoan  enteritis  are  least  characteristic  in  cases  of  infec- 
tion with  the   flagellates  occupying  the  small  intestine.     There  is 
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either  a  mild,  chronic  diarrhea,  or  only  a  disposition  thereto.  In 
the  case  of  Balantidium  and  Amoeba  coli  the  symptoms  referable  to 
the  large  intestine  are  much  more  marked  and  may  resemble  those 
of  dysentery.  The  evacuations  are  mushy  and  thin,  containing  pus 
and  blood  ;  the  movements  often  occur  in  groups,  especially  toward 
morning,  and  are  accompanied  by  tenesmus  and  preceded  by  tor- 
mina and  borborygmi.  In  the  beginning  these  parasites  produce 
only  a  simple  catarrh  ;  later  the  balantidium  and  the  ameba  may 
bring  on  ulceration.  Frequently  in  cases  of  ulceration  the  symptoms 
resemble  those  of  tuberculosis  of  the  intestines.  Death  in  ulcerative 
colitis  is  dependent  upon  exhaustion  from  insufficient  food  assimi- 
lation, absorption  of  the  putrefactive  products,  and,  finally,  upon 
septic  infection.  At  times  the  ulcers  lead  to  purulent  peritonitis  by 
continuity  or  perforation.  It  is  not  always  possible  to  find  the  cause 
of  the  ulcers,  especially  in  the  case  of  the  balantidium.  The 
ameba  is  usually  found  at  the  bottom  of  the  ulcer.  Two  cases  of 
extensive  colon  ulceration  in  which  the  genesis  was  unknown  are 
described  by  Quincke.  They  may  both  have  been  due  to  protozoa. 
As  to  the  source  of  the  protozoa  and  their  mode  of  introduction,  not 
much  is  known.  The  balantidium  is  found  in  the  hog,  and  may  be 
transmitted  from  it  to  man.  Flagellates  are  found  in  hogs,  sheep, 
mice,  rats,  rabbits,  and  cats.  Coccidia  are  found  in  the  liver  of 
rabbits  and  in  the  intestinal  epithelium  of  cattle,  dogs,  cats,  and 
sheep.  "  Amoeba  colifelis"  is  found  in  cats  ;  perhaps  also  in  dogs. 
As  to  the  source  of  the  so-called  "Amoeba  coli  mitis,"  nothing  is 
known  ;  the  drinking-water  may  have  something  to  do  with  con- 
veying the  ameba.  The  treatment  consists  in  removing  the  para- 
sites, which,  when  they  are  in  the  small  intestine,  is  accomplished  by 
the  administration  of  castor  oil  and  calomel.  In  the  large  intestine 
irrigation  must  be  used  in  addition.  Calomel  should  be  employed 
for  one  or  two  weeks  in  increasing  doses  ;  it  is  useful  against  all  of 
the  protozoa.  But  in  infection  with  Lamblia  intestinalis  large  doses 
of  calomel  have  failed  ;  this  parasite  is  among  the  most  difficult  to 
get  rid  of.  Quinin,  in  clysters  or  internally,  is  used  against  the 
balantidium.  The  flagellates  are  removed  most  easily  ;  next,  the 
balantidium  ;  and  amebic  infection  is  the  most  resistant  to  treatment. 
The  stools  do  not  present  anything  characteristic,  except  that  in 
chronic  amebic  cases  they  are  thin,  gelatinous,  with  a  very  slightly 
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fecal  odor,  and  have  a  strongly  alkaline  reaction  (see  Amebic  Dysen- 
tery). The  stools  should  be  examined  immediately  after  they  are 
passed ;  and  until  the  examination  they  should  be  kept  warm  in 
an  incubator  or  by  being  covered.  Sometimes  it  is  advisable  to 
introduce  a  thick  glass  rod  into  the  rectum  in  order  to  get  a  little  of 
its  contents  for  examination.  When  the  stool  is  not  fluid  enough, 
the  microscopic  preparation  should  be  diluted  with  saline  solution. 
The  balantidium  is  most  easily  recognized  on  account  of  its  size 
and  mobility.  The  flagellates  may  also  be  recognized,  but  sometimes 
they  are  overlooked,  on  account  of  their  transparency,  pallor,  and 
smallness.  The  ameba  is  sometimes  confounded  with  the  degener- 
ated epithelial  cells.  Encysted  forms  and  coccidia  are  least  char- 
acteristic, but  strike  the  attention  by  their  number  and  uniformity  ;  at 
times  also  by  a  peculiar  greenish  shine.  They  may  be  mistaken  for 
nematode  eggs  perhaps.  Staining  scarcely  helps  the  recognition  of 
the  protozoa  ;  at  least  attempts  to  stain  cover-slip  preparations  by 
Mallory's  method  ("  Journ.  Experim.  Med.,"  vol.  II,  p.  530)  proved 
unsuccessful.  When  the  protozoa  are  to  be  stained  in  tissues,  this 
serves  admirably. 

Protozoa  soon  become  motionless  in  the  excreted  feces,  and,  as- 
suming spherical  forms,  avoid  detection.  It  is  also  advisable  to  look 
for  small  particles  of  mucus  in  the  diarrheic  evacuations,  and  to 
examine  these,  because  protozoa  are  often  contained  in  them  in  large 
quantities.  If  an  admixture  of  mucus  is  wanting  in  the  evacuations, 
mucus  may  be  taken  out  of  the  rectum  by  means  of  a  spatula  or 
glass  rod,  and  this  examined  microscopically. 

Protozoa  are  unicellular  organisms  of  such  small  size  that  single 
specimens  can  be  detected  with  certainty  only  by  the  microscope. 
The  body  of  the  cell  consists  of  contractile  protoplasm,  in  which  one 
or  more  nuclei  may  be  discovered,  and  occasionally  one  or  more 
contractile  vacuoles.  Their  propagation  or  increase  is  carried  out 
chiefly  by  fusion  or  budding.  Sporulation,  however,  has  been  re- 
ported for  many  protozoa,  and  we  are  hardly  in  a  position  to  deny 
it  for  the  forms  parasitic  in  man.  For  their  locomotion  they  use 
(in  the  case  of  rhizopods)  pseudopodia,  which  are  protrusions  or 
continuations  of  the  protoplasms  of  the  cell,  capable  of  changing 
their  shape  readily,  and  which  are  formed  as  required  and  then  re- 
tracted ;  or  the  organisms  may  have  persisting  flagella,  cilia,  or  also 
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continuations,  which  make  the  seizure  and  absorption  of  undissolved 
food-stuffs  possible.  The  various  species  and  kinds  are  distin- 
guished by  pseudopodia,  or  by  the  permanent  cilia,  flagella,  or  other 
protoplasmic  continuations.  In  some,  a  firm  protective  shell  is 
secreted  by  the  protoplasm  ;  and  still  others  possess  a  mouth  open- 
ing (infusoria).  The  more  important  of  the  class  of  rhizopods  that 
have  been  found  in  the  human  intestines  or  evacuations  are  mona- 
dines  and  ameba  ;  and  of  the  class  of  infusoria,  Lamblia  intestinalis, 
Trichomonas  intestinalis  and  Trichomonas  vaginalis,  and  Balanti- 
diiun  coli. 

A  number  of  these  flagellate  infusoria  are  classed  by  C.  Claus 
(English  translation  by  Sedgewick,  vol.  i,  p.  193)  among  the 
monadines. 

Rhizopods. 

Ameba. — Amoeba  coli. — This  protozoon  has  been  fully  described 
in  the  article  on   Endemic    Dysentery.      It  was  first  described  by 
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Fig.  12. — Amceba  coli. 


Losch,  and  found  in  the  evacuations  of  a  Russian  peasant  suffering 
from  dysentery  and  caseous  pneumonia.  This  organism  was  present 
in  enormous  numbers  (seventy  amebae  in  one  visual  field  when 
magnified  500  times).     During  rest  it  assumes  a  spherical,  granular 
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form,  of  0.02  to  0.035  mm.  diameter,  but  often  changes  its  shape 
when  moving.  Besides  a  nucleus  with  nucleolus,  bright  vacuoles 
may  be  detected  within  it,  the  number  of  which  varies  between  two 
and  eight.  At  first  clear  pseudopodia  free  from  granules  serve  for 
locomotion,  which  later  on  are  filled  with  granular  protoplasm. 
This  parasite  was  communicated  to  dogs  by  Losch,  and  to  cats  by 
Kovacz,  Quincke,  and  Boas,  the  injection  into  the  intestines  gen- 
erally producing  dysentery.  It  was  also  occasionally  detected  in  the 
evacuations  in  the  case  of  tuberculous  intestinal  diseases  (Lambl). 
Further  investigations  have  shown  that  this  parasite  almost  always 
occurs  in  the  evacuations  of  endemic  dysentery,  as  it  occurs  fre- 
quently in  Egypt  (Kartulis)  and  in  many  tropical  countries.  It  is 
therefore  assumed  that  Amoeba  coh  is  the  cause  of  this  disease  (ame- 
bic dysentery),  especially  since  it  was  also  found  in  abscesses  of  the 
liver,  which  complicate  this  disease.  Other  kinds  of  amebse  which 
do  not  cause  any  disturbances  also  occur  in  the  intestines  (Quincke, 
Boas).     Amoeba  coli  is  killed  by  quinin  and  tannin  injections. 

Infusoria. 

1.   Cercomonas  intestinalis  (Lamblia  intestinalis  ;    Lambl, 
1875). — This  parasite  is  pear-shaped.     At  its  rear  end  it  has  a  rigid 


Fig.  13. — Cercomonas  intestinalis. — {According  to  Davaine.) 

tip  (tail  process)  ;  at  its  forward  end  a  long,  quickly  vibrating  flagel- 
lum  which  serves  as  a  means  of  locomotion.  It  is  0.008-0.01  mm. 
long  (Davaine).  It  was  first  found  by  Lambl  in  the  gelatinous, 
slimy  evacuations  of  children.  Later  it  was  found  by  Davaine, 
Marchand,  and  Zunker  in  the  evacuations  of  typhoid  fever  and 
cholera,  and  also  in  diarrhea,  which  was  not  due  to  these  infections. 
Zunker  also  detected  it  once  in  sordes. 

Lambl's    form    is    now    Lamblia   intestinalis    and   distinct    from 
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Davaine's  species.  There  is  considerable  confusion  in  the  medical 
and  zoologic  articles,  and  it  is  not  always  easy  to  recognize  the 
species  a  man  is  dealing  with.  As  a  rule,  however,  the  following 
species  of  infusoria  are  acknowledged :  Plagiomonas  urinariiis 
(Kunstler,  1883);  Trichomonas  vaginalis,  Donne,  1837;  Tricho- 
monas hominis  (Davaine,  1854)  [  Ccrcomo nas  hominis,  Davaine, 
1854;  Cercojnonas  intcstinalis,  Lambl,  1875,  but  not  same  as 
Lambl,  1859,  see  below;  Tricliimonas  intcstinalis,  Leukart,  1879; 
Monocercomonas  s.  Cimcznomonas  hominis,  Grassi,  1882,  1888]  ; 
Lamblia  intcstinalis  (Lambl,  1859);  [this  organism  has  been  de- 
scribed under  the  following  names  and  by  the  investigators  men- 
tioned :    Cercomonas  intcstinalis,    Lambl,    1859,  but  not   1875,   see 


Fig.  14. — Cercomonas  coli  hominis. — {According  to  May.) 

above;  Hcxamita  dnodenalis,  Davaine,  1875;  Dimorphus  muris, 
Grassi,  1879;  Mcgastoma  cntcricum,  Grassi,  1881  ;  Mcgastoma  in- 
tcstinale  (Lambl,  1859),  R.  Blanchard,  1885  ;  Lamblia  intcstinalis 
(Lambl,  1859),  R-  Blanchard,  1888;  "Dimorpka  muris  Grassi"  of 
Senn,  1900]. 

If  these  parasites  are  present  in  the  evacuations  in  large  numbers, 
they  cause  a  cadaverous  odor.  The  pathogenic  significance  of  these 
tiny  animals  is  not  definitely  known  ;  it  is  not  even  certain  whether 
they  are  directly  causative  of  the  diseases  in  which  they  have  been 
found.  Cunningham  found  Cercomonas  intcstinalis  m  66  per  cent,  of 
cadavers  dead  from  Asiatic  cholera.     The  parasites  in  the  intestines 
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are  usually  quickly  killed  by  irrigations  of  a  weak  tannic  acid,  quinin, 
or  boric  acid  solution.  If  these  are  not  successful,  calomel  in  doses 
of  0.1  gram,  three  times  a  day,  is  recommended  (Roos). 

2.  Cercomonas  coli. — This  parasite,  about  as  large  as  a  red 
blood-corpuscle,  contains  a  nucleus,  and  differs  from  the  Cercomonas 
iniestinalis  by  the  fact  that  it  has  four  flagella,  all  quickly  vibrating. 
It  was  found  by  May  in  the  evacuations  of  an  herb-gatherer  who 
suffered  from  carcinoma  of  the  stomach  and  colitis.  He  had  prob- 
ably become  infected  by  frequently  drinking  water  out  of  puddles. 

3.  Trichomonas  intestinalis.  —  This  infusorium,  having  a 
length  of  0.015  mm.  and  a  breadth  of  0.015  mm.,  is  shaped  like  an 
almond  kernel.  The  ciliary  edge,  which  is  on  the  front  part  of  the 
body,  is  in  rapid  motion  ;  the  rear  end  has  a  tail  process.  Leyden 
and  Zunker  found  it   in  acute  and    chronic    diarrhea ;    Marchand 


Fig.  15. — Trichomonas  intestinalis. — {According  to  Zunker.) 

was  the  first  to  discover  it  in  the  evacuations  of  typhoid  in  1875,  and 
Steinberg  in  sordes  of  the  teeth.  It  can  be  successfully  eradicated 
by  the  same  means  as  recommended  for  the  cercomonas. 

4.  Lamblia  intestinalis  (Lambl,  1859),  or  Megastoma  enteri- 
cum. — This  parasite  is  also  pear-shaped,  having  a  length  of  0.015  to 
0.018  mm.  It  is  distinguished  by  two  tail  threads,  six  long  fla- 
gella, four  pairs  in  all,  and  two  cavities  resembling  suction  cups. 
Grassi  discovered  it  in  diarrheic  evacuations  in  considerable  num- 
bers, and  proved  that  it  has  its  abode  principally  in  the  upper 
parts  of  the  small  intestine.  Moritz  and  Holzl  have  often  found 
it  in  healthy  persons.  It  seems,  however,  to  find  a  more 
favorable  fostering  soil  in  the  diseased  intestine,  increasing  more 
rapidly  there,  but  not  itself  causing  any  great  disturbances.      The 
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organism  presents  a  concave  depression  on  one  side  of  the  anterior 
surface  of  the  bod}'.  These  are  the  suction  cups  by  means  of 
which  it  attaches  itself  to  the  epithelial  cells  (see  Fig.  16).  Their 
exact  pathogenicity  is  doubtful. 


Fig.  16. — Megastoma  entericum. — (According  to  Grassi  and  Schewiakoff.) 

5.  Balantidium  coli.  —  This  creature  is  0.07-0. 1  mm.  long, 
has  an  ovoid  shape,  and  on  its  circumference  has  a  connected 
wreath  of  fine  ciliary  hairs.  The  granular  center  is  surrounded  by 
a  bright  cortical  layer,  and  contains  two  contractile  vacuoles  besides 
the  nucleus,   and   sometimes  also  red  and  white  blood-corpuscles, 


Fig.  17. — Balantidium  coli. — {According  to  Malmsten.) 


besides  particles  of  food  (remains  of  plants).  When  it  occurs  in 
excessively  large  numbers  in  the  intestines,  it  has  been  reported 
as  causing  a  mucous  diarrhea.  The  parasite  was  first  discovered  in 
man  by  Malmsten  in  1S56,  in  diarrheic  evacuations;  since  then 
numerous  investigators — Edgren,  Ekekrantz,  Graziadei,  Henschen 
n— 35 
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and  Waldenstrom,  Orthmann,  Perroncito,  Roos,  Stieda,  Windblath, 
and  Wising — have  given  the  results  of  their  observations.  But  it 
is  probable  that  Leuwenhoeck,  the  inventor  of  the  microscope,  really 
first  saw  them  in  his  own  stools,  during  a  prolonged  diarrhea.  These 
studies  show  that  this  parasite  is  found  principally  in  Sweden, 
Norway,  the  Russian  Baltic  provinces,  and  in  Italy,  In  France  and 
England  it  is  not  found  at  all,  and  in  Germany  but  rarely.  It  is 
always  found  in  the  large  intestine  of  swine  (Leukart).  Henschen 
and  Waldenstrom  state  that  the  infusion  of  warm  water  (3 70  C), 
containing  50.0  vinegar  and  5.0  tannic  acid  to  1  liter  of  water,  kills 
these  parasites  and  stops  the  diarrhea.  Quinin  clysters  (Orthmann), 
naphthalin  (Edgren),  and  calomel  (Roos)  have  also  been  used  with 
good  effect. 


ANIMAL  PARASITES  (HELMINTHIASIS). 

Cestodes  (Tapeworm). 

Of  the  tapeworms  found  in  the  human  intestinal  canal  and  belong- 
ing to  the  class  of  cestodes,  only  three  are  of  practical  importance — 
these  are,  the  Tcsnia  solium,  the  Tcsnia  saginata  {inediocanellata),  and 
the  Dibothriocephahis  latns.  As  these  three  species  cause  almost  the 
same  symptoms,  and  since  the  same  means  are  used  for  their  de- 
struction, it  is  expedient  to  treat  them  together  in  order  to  avoid 
repetition,  after  having  discussed  the  natural  history  of  the  several 
kinds.  The  tapeworm  infection  was  known  to  the  Egyptians  and 
ancient  Hindus,  and  it  is  probable  that  the  forbidding  of  certain 
meats  in  the  Mosaic  laws  was  based  upon  a  knowledge  of  these 
parasites. 

Taenia  solium  (Armed  Tapeworm). — The  shape  of  the  tape- 
worm designated  Tcenia  solium  (from  racAa) ' '  a  band  or  ribbon ' ' ),  which 
usually  in  its  developed  state  has  a  length  of  2  to  3  ^  meters,  and 
especially  the  shape  of  its  head  (scolex),  is  so  characteristic  that  it  may 
be  distinguished  from  the  other  tapeworms  without  difficulty.  The 
determination  can  be  made  with  greater  certainty  when  the  head  or 
segments  are  slightly  magnified  (fifty  times).  The  Tcenia  solium  is 
white,  and  consists  of  a  head,  a  thin  neck,  which  is  from  0.5  to  2 
cm.  long  and  is  not  jointed,  and  the  body.  The  latter  is  composed 
of  numerous  (up  to  850)  distinctly  defined  sections  (proglottides), 
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which  are  at  first  very  short  and  narrow,  but  which  gradually  in- 
crease in  length  and  still  more  in  breadth  as  the  distance  from  the 
head  increases,  until  finally,  about  a  meter  from  the  head,  they  are 
nearly  square.  Thereafter  they  gradually  become  narrower  again, 
so  that  the  last  (80  to  100)  mature  sections  are  like  pumpkin  seeds, 
about  9  or  10  mm.  long  and  4  to  7  mm.  broad. 

The  knot-like  head,  which  is  known  as  the  scolex  (from  ax&Xrfe, 
"a  worm"),  is  roundish  and  of  the  size  of  a  pin-head  (1.3  mm.  in 
diameter).  In  its  upper  part  it  is  colored  gray  or  black.  It  has 
four  movable  suction  discs,  which  can  be  advanced  or  retracted,  and 
are  often  stretched  so  far  that  they  are  connected  with  the  head  by 
a  thin  stem  only.  The  rostellum,  a  disc-shaped  or  truncated  cone- 
like projection,  is  on  the  top  of  the  scolex.  It  is  surrounded  by 
an  outer  wreath  of  small  hooks,  and  an  inner  one  of  larger  hooks 
(altogether,  about  twenty  to  thirty).  By  means  of  the  suction  discs 
and  the  rostellum,  the  scolex  can  get  a  firm  hold  on  the  mucous 
membrane ;  this  attachment  usually  occurs  in  the  upper  third  of  the 
ileum,  whereas  the  other  end  reaches  almost  to  the  ileocecal  valve, 
so  that  the  neck  is  often  broken  off  before  the  head  lets  loose.  In 
spite  of  the  circle  of  hooks,  the  Tcsnia  solium  can  not  cause  such 
pathological  changes  in  the  intestinal  mucous  membrane  as  erosions, 
ulcers,  or  bleedings,  as  was  formerly  assumed.  Still  less  can  it 
pierce  the  wall  of  the  intestine,  if  intact.  New  sections  are  con- 
stantly being  formed,  starting  from  the  head.  These  are  forced 
downward  by  those  sections  which  are  formed  still  later.  The  head, 
when  remaining  behind  alone,  may  live  and  is  capable  of  regener- 
ating the  entire  parasite.  Only  the  last  (80  to  100)  proglottides  are 
mature,  and  they  possess  both  male  and  female  sexual  organs 
(hermaphroditism).  In  the  middle  of  the  segments  lies  the  matrix 
(uterus),  which  consists  of  a  central  canal  with  eight  to  ten  branch 
canals  extending  out  like  a  tree.  (See  Fig.  22,  p.  558.)  On  one  side 
(sometimes  the  left,  sometimes  the  right),  somewhat  below  the  middle 
of  the  segment,  is  the  sexual  pore,  through  which  the  eggs  do  not 
pass,  however.  In  the  upper  part  of  the  proglottides  are  the  male 
sexual  organs,  consisting  of  bright  little  testicles.  In  the  fertilized 
uterus  the  round  or  oval  eggs  are  developed  (0.036  mm.  long,  0.03 
mm.  wide),  which  are  surrounded  by  a  fairly  thick,  coarse,  radially 
striped  shell.     These  eggs,  even  while  they  are  still  in  the  uterus, 
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usually  show  a  scolex  with  six  hooks.  After  a  shorter  or  longer 
period  of  time,  one  or  more  proglottides  are  forced  off;  longer  sec- 
tions of  the  tapeworm  may  be  detached,  however,  having  a  length  of  a 
meter  or  more,  and  pass  off  with  the  stools.  It  has  been  noted  that 
after  parts  of  the  tapeworm  have  been  absent  in  the  evacuations  for  a 
long  time,  they  again  make  their  appearance,  occurring  off  and  on  for 
days.  This  is  due  to  the  fact  that  the  development  of  the  tapeworm 
up  to  that  stage  in  which  the  mature  segments  are  formed  requires  a 
longer  period  of  time  (three  to  four  months).     Sometimes  the  entire 
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Fig.  iS. — Taenia  solium. —  (Prom  Author's  Collection.) 


tapeworm,  head  and  all,  is  passed  off  with  the  feces.  This  has  been 
repeatedly  observed  in  children  and  adults  after  the  use  of  laxative 
drinking-cures  and  strong  aperients,  after  the  consumption  of  food 
which  is  disagreeable  or  harmful  to  the  tapeworm,  and  also  in  the 
case  of  intestinal  diseases,  especially  enteric  and  typhoid  fever.  The 
parasite  itself  may  become  diseased,  as  is  proved  by  the  malformation 
of  the  individual  segments,  and  thus  its  expulsion  may  result.  Al- 
though as  a  rule  the  passage  of  the  proglottides  and  the  emitted  eggs 
is  by  means  of  the  stools,  yet  the  former  may,  although  exceptionally, 
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be  vomited,  such  cases  having  been  reported  by  Berenger-Ferand  and 
Martel.  In  one  case  a  piece  of  tapeworm  2  meters  in  length  was 
vomited  ;  in  another  a  piece  of  tapeworm  more  than  half  a  meter  in 
length  passed  out  through  the  mouth,  while  long  chains  of  proglot- 
tides passed  off  through  the  anus.  Besides  this,  the  proglottides  may- 
leave  the  body  through  other  channels,  if  abnormal  communications, 
such  as  fistulas,  exist.  Thus,  Dacbon  and  Bundach  reported  a  case 
of  fistula  of  the  intestine  and  bladder  in  which  they  observed  pro- 
glottides pass  through  the  urethra.  They  have  also  been  found  in 
abscess  cavities.  Kuchenmeister  and  von  Siebold  observed  proglot- 
tides pass  out  through  an  abscess  near  the  umbilicus.  In  most  cases 
only  one  tapeworm  is  found.  Repeatedly,  however,  10  or  even  20 
specimens  of  younger  or  older  teniae,  and  at  the  same  time  a  greater 
or  less  number  of  trunkless  heads,  have  been  driven  out  by  one 
tapeworm  cure  (Berenger-Ferand,  Laker,  Kleefeld).  It  is  rare  that 
two  different  kinds  of  tapeworms  occur  together;  more  frequently 
oxyures  and  ascarides,  and  other  animal  parasites,  are  found  in  the 
human  intestine  together  with  the  teniae.  Up  to  the  present  time 
the  Tcenia  solium  has  been  found  only  in  human  beings.  Attempts 
to  transplant  it  to  animals  have  failed. 

If  the  eggs  of  Tcsnia  solium  reach  the  human  stomach,  the 
larval  stage,  Cysticercus  celluloses,  develops  (this  is  not  the  case 
with  Tcenia  saginatd). 

The  disease  is  acquired  by  eating  the  infected  meat  of  the  interme- 
diate host — "  Zwischenwirth  " — rather  than  by  the  ingestion  of  un- 
developed ova.  For  the  further  development  of  the  tapeworm  em- 
bryo, its  stay  in  another  animal  (intermediate  host  or  carrier)  is 
necessary.  For  the  Tcenia  solium  this  intermediate  host  is  usually 
the  hog.  If  tapeworm  eggs  or  mature  proglottides  get  into  the 
stomach  of  hogs  that  have  eaten  offal  or  garbage  infected  with  feces 
containing  tapeworm  segments  or  eggs,  and  if  the  capsule  of  the  eggs 
be  cast  off,  the  embryos  are  liberated.  They  at  once  commence  their 
journeys,  pierce  the  wall  of  the  stomach  or  intestines,  and  reach  the 
various  organs  of  the  body,  especially  the  muscles,  being  carried  there 
by  the  circulation  of  the  blood,  or  traveling  there  independently. 
Here  they  develop,  after  they  have  lost  their  hooks  (in  the  course  of 
two  or  three  months),  into  bladder  or  cyst  worms  (hydatids),  or  into 
cysticerci.     They  retain  their  vitality  three  to  six  years,  then  die  and 
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ossify.  In  the  hog  they  are  generally  found  in  the  intermuscular 
connective  tissue  as  egg-shaped  yellow  cysts,  having  their  greatest 
diameter  0.8  to  1.0  mm.  long.  These  cysts  have  in  their  middle  a 
bright  nucleus  which  corresponds  to  the  place  of  the  so-called  head 
cone.  They  may  easily  be  detected  with  the  unaided  eye.  Besides 
in  the  swine,  they  are  reported  to  have  been  found  also,  although 
much  more  rarely,  in  dogs,  rats,  bears,  deer,  and  monkeys,  and, 
according  to  some  investigators,  in  sheep. 

The  head  of  the  future  tapeworm  is  then  developed  in  an  invagi- 
nation of  the  cyst  wall  and  the  complete  organism  thus  formed 
constitutes  the  cysticerais,  or  bladder-worm.  If  the  animal  is  not 
slaughtered,  the  cyst  and  contents  will  eventually  degenerate  and 
die,  the  cyst  undergoing  calcification.  If  the  meat  of  the  animal  is 
eaten  before  the  cyst  undergoes  calcification,  the  cyst  of  connective 
tissue  around  the  hydatid  is  digested  away,  the  head  and  neck  of 
the  parasite  remain  uninjured,  and  passing  into  the  intestines  of  the 
human  being,  there  attaches  itself  by  means  of  its  suckers  and 
forms  segments  by  transverse  division. 

Cysticerci,  or  bladder-worms,  have  been  observed  also  in  human 
beings  in  a  great  number  of  cases.  If  ripe  tapeworm  eggs  get  into 
the  stomach  by  means  of  antiperistaltic  intestinal  movements,  during 
vomiting  or  per  os  (soiling  of  the  fingers  with  feces  containing 
eggs),  the  embryos  may  also  pass  into  the  various  organs  (brain, 
eyes,  skin,  etc.),  and  are  there  encysted. 

As  to  the  longevity  of  the  Tcenia  solium,  it  has  often  been  ob- 
served that  persons  have  had  them  ten  to  fifteen  years  or  more. 
The  Tcenia  solium  is  especially  widespread  in  middle  and  northwest 
Germany.  Orthodox  Jews,  and  also  those  Orientals  who  do  not 
eat  pork  on  account  of  their  religious  tenets,  are  free  from  them. 
In  those  countries  where  compulsory  meat  inspection  has  been  in- 
troduced, and  especially  in  the  cities  where  abattoir  laws  exist,  the 
Tcenia  solium  has  become  much  rarer  in  recent  years. 

Taenia  saginata  (mediocanellata,  Kiichenmeister) ;  Fat, 
Unarmed  Tapeworm. — The  T<znia  saginata  is  very  different  from 
the  Tcenia  solium,  both  in  shape  and  appearance.  It  attains  a  length 
of  6  meters.  The  segments  are  thicker,  stouter,  and  broader 
than  those  of  the  Tcenia  solium,  and  correspondingly  also  more 
opaque.     The   head  is   2.5   mm.  broad,  and  is  sometimes  without 
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pigment,  sometimes  colored  more  or  less  black.  It  has  four  pow- 
erful suction  discs  around  which  there  are  usually  collected  large 
amounts  of  black  pigment.  A  rostellum  with  its  wreath  of  hooks 
is  wanting,  and  in  place  of  it  is  found  a  smaller  frontal  suction  disc 
in  the  middle  of  the  others. 

The  neck  is  very  short,  sometimes  hardly  noticeable,  and  conse- 
quently the  segmentation  of  the  tapeworm  commences  much  fur- 
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Fig.  19. — Taenia  saginata. — (From  Author' s  Collection.) 


ther  up.  The  proglottides  are  mature  from  about  the  six  hundredth 
segment  on.  These  segments  are  16  to  20  mm.  long,  5  to  7  mm. 
broad,  and  shaped  like  pumpkin  seeds.  The  side  canals  of  the 
uterus  are  much  more  numerous  than  those  of  the  Tcenia  solium 
(twenty-six  to  thirty),  and  have  no  arbor-like  appearance  (not  branch- 
ing like  a  tree),  but  are  divided  like  a  fork.  (See  Figs.  21  and 
22.)     The  sexual  opening  is  sometimes  on  the  right  side,  sometimes 
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on  the  left  (not  alternating,  however),  and  somewhat  below  the 
middle  of  each  section.  The  oval  eggs  are  but  slightly  larger  than 
those  of  the  Tcenia  solium, — O.039  mm.  long,  0.035  mm-  wide, — 
and  their  shells  are  slightly  thicker  and  brighter. 

The  infection  of  human  beings  is  always  caused  by  the  consump- 
tion of  raw  beef  which  contains  the  youthful  forms  of  Tcenia 
saginata,  its  cysticercus.  These  are  found  in  the  muscles,  the  heart, 
and  the  brain  of  the  beeves.  Besides  the  beef,  the  cysticercus  of 
the  Tcenia  saginata  has  been  found  hitherto  in  the  giraffe  and  several 
other  animals  ;  never  in  human  beings,  however. 

The  Tcenia  sagi?iata  is  spread  all  over  the  inhabited  earth.  This 
is  explained  by  the  great  consumption  of  raw  beef.  In  southern 
Germany,  France,  and  this  country  it  is  oftener  observed  than  the 
Tcenia  solium. 

Dibothriocephalus  latus  (Grubenkopf),  Broad  Tapeworm. 
— In  length  the  Dibothriocephalus  latus  surpasses  both  of  the  other 
tapeworms,  being  found  at  times  8  meters  long.  Its  head  is  only  2 
mm.  long,  and  1  mm.  broad.  It  has  the  shape  of  a  flattened  club  or 
almond,  and  has  on  both  sides  a  deep,  cleft-shaped  suction  disc,  which 
reaches  almost  to  the  neck.  It  has  no  circle  of  hooks.  The  neck, 
which  is  as  thin  as  a  thread  (3  to  5  mm.  long),  comes  after  the  head. 
The  shape  of  the  segments,  the  number  of  which  may  reach  4000, 
varies  considerably.  Up  to  about  the  last  600  mature  segments, 
they  are  about  three  or  four  times  as  broad  as  long  (10  to  15  mm.  :  3 
to  4  mm.).  The  mature  segments,  however,  have  more  of  a  square 
shape  (5  mm.).  Their  breadth,  however,  may  increase  as  they 
descend.  In  the  uppermost  of  the  mature  segments  the  uterus  is 
a  fairly  straight  canal  ;  in  the  lower  ones  it  is  arranged  like  a 
rosette  (intertwining).  The  sexual  opening  is  found  not  on  the  side, 
but  in  the  middle  of  the  segment,  and  always  on  the  same  side. 
The  color  of  the  Dibothriocephalus  latus  is  a  faint  bluish-gray. 

The  oval  egg  (0.07  mm.  long,  0.045  mm-  wide)  possesses  a 
slightly  brownish  hull.  At  one  end,  which  is  usually  referred  to 
as  its  front  end,  a  sharply  defined  lid  or  cup  may  be  observed.  The 
dibothriocephalus,  which  has  also  been  observed  in  dogs,  vegetates 
in  the  smaller  intestine  of  the  human  being,  just  as  the  other  tape- 
worms. 

The  intermediate  host,  or  the  bearer  of  the  youthful  forms  of  the 
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Dibothriocephalus  lotus,  of  its  pleocercoid,  as  has  been  determined 
especially  by  the  observations  of  Kuchenmeister,  Braun,  Parona, 
Lonnberg,  Zschokke,  and  others,  are  pike,  burbot,  barbel,  trout, 
salmon,  perch  of  certain  lakes.  The  flesh  of  these  fish,  if  consumed 
raw  or  partially  cooked,  may  transmit  the  parasite.      For  this  reason 
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Fig.  20.— Dibothriocephalus  latus,  Head  and  Egg. 

the  dibothriocephalus  is  especially  common  in  those  regions  where 
the  consumption  of  these  fish  is  very  great ;  that  is,  in  northwestern 
Russia,  Poland,  the  eastern  part  of  Prussia,  Pomerania,  Finland, 
Sweden,  Norway,  Holland,  Belgium,  in  the  western  part  of  Swit- 
zerland,' and  the  adjacent  French  districts.     It  has  also  been  repeat- 
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edly  observed  in  the  neighborhood  of  Lake  Starnberg  near  Munich 
(Bollinger). 

The  hypothesis  has  been  advanced  by  Zaesslein  that  the  con- 
sumption of  green  salad  growing  in  trenches  irrigated  with  the 
water  of  the  western  Swiss  lakes,  where  the  fish  frequently  contain 
the  larvae  of  the  DibothriocepJialus  latus,  may  transmit  the  parasite. 
He  assumes  that  when  the  plants  are  moistened  with  this  water, 
they  retain  the  pleocercoid  and  tapeworm  eggs.  This  assumption 
is  biologically  impossible. 

Besides  the  tapeworms  just  discussed, —  Tcenia  solium,  Tcznia  sagi- 
nata,  Dibothriocephalus  latus, — the  following  kinds  have  been  found 
in  the  human  intestines  in  isolated  cases  :  Tcenia  confusa,  Tcenia 
Africana,  Dipylidium  canhun,  Hymenolepis  mtirina,  Hymenolepis 
diminuta,  Davainea  madagascariensis,  Dibothriocephalus  cordatus, 
Diplogonoporus  grandis,  Ligtda  mansoni.  These  may,  however, 
be  left  undiscussed,  both  because  they  occur  but  rarely,  and  also 
because  they  cause  the  same  disease  symptoms,  and  their  treatment 
is  identical  with  the  former. 

Symptomatology. — Although  experience  shows  that  many  per- 
sons may  have  one  or  even  more  tapeworms  for  a  long  time  without 
experiencing  any  discomfort  on  their  account,  but  rather  enjoy 
perfect  well-being,  and  only  notice  that  they  have  a  tapeworm 
when  they  see  proglottides  in  the  evacuations,  nevertheless  a  host 
of  the  most  varied  symptoms  has  in  recent  times  been  attributed  to 
"tapeworms,"  both  by  laymen  and  physicians.  There  is  hardly  a 
symptom  for  which  a  "  tapeworm  "  has  not  been  made  responsible. 
Neurasthenics,  hypochondriacs,  and  persons  suffering  from  hysteria 
often  firmly  believe  that  they  have  a  tapeworm,  though  they  have 
never  seen  parts  of  one  pass  away,  and  refer  their  nervous  com- 
plaints to  it ;  indeed,  they  sometimes  imagine  they  can  distinctly  feel 
the  movements  of  the  worm  in  their  body.  In  a  number  of  cases  of 
"neurasthenia  intestinalis "  which  occurred  in  my  practice  lately 
the  patients  had  been  dosed  with  male-fern  and  chloroform  for  no 
other  reason  than  this.  They  had  said  they  could  feel  the  undula- 
tory  movements  of  the  worm.  In  neurasthenics  this  assertion 
should  go  for  naught.  It  has  hitherto  not  been  accepted  for  a  cer- 
tainty that  the  movements  of  teniae  can  be  felt.  In  an  experimental 
infection  of  himself  with  Ttznia  saginata,  Dr.  C.  M.  Stiles  believed, 
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however,  that  he  could  distinctly  feel  these  movements.  Although 
it  can  not  be  denied  that  the  presence  of  one  or  more  tapeworms  in 
the  intestines  can  cause  not  only  digestive  disturbances  in  the  stom- 
ach and  intestines,  and  complaints  dependent  upon  these  organs, 
but  also  many  nervous  anomalies,  which  may  arise  reflexly,  neverthe- 
less one  should  be  very  conservative  in  judging  the  subjective  symp- 
toms mentioned  by  the  persons  suffering  from  tapeworm,  especially 
the  nervous  symptoms.  One  can  only  assume  a  causal  relation  be- 
tween them  and  the  tapeworm,  if  they  cease  soon  after  the  expulsion 
of  the  latter.  Probably  the  nervous  anomalies  are  usually  the  re- 
sults of  the  digestive  disturbances  caused  by  the  tapeworm.  The 
following  are  the  usual  symptoms  observed  in  people  suffering  from 
such  a  parasite  : 

Loss  of  appetite,  which  may  alternate  with  great,  almost  insatiable 
hunger  ;  eructation  ;  nausea  ;  vomiting  ;  disagreeable  sensations  of 
pressure  in  the  abdomen,  which  are  more  rarely  confined  to  a  cer- 
tain region  (epigastrium),  but  oftener  change  their  locality,  and  in 
many  patients  are  aggravated  to  violent  colic-like  pains.  The  lat- 
ter, as  well  as  the  dyspeptic  complaints,  frequently  set  in  soon  after 
the  consumption  of  certain  foods, — herring,  onion,  garlic,  and  sour 
foods, — or  increase  after  the  ingestion  of  these  foods,  while,  on  the 
contrary,  they  are  ameliorated  by  the  use  of  milk,  eggs,  and  oily 
food-stuffs.  There  may  be  constipation,  diarrhea,  and  sometimes 
constipation  alternates  with  diarrhea.  In  the  records  of  60  cases  in 
which  I  could  find  any  reference  to  the  state  of  the  bowels  there 
was  constipation  in  38,  diarrhea  in  12,  and  an  alternation  of  the 
two  conditions  in  10  cases.  The  vitality  and  movement  of  a 
healthy  tapeworm  when  it  is  contained  in  its  normal  environment 
—the  warm  intestines  of  the  human  host — are  not  clearly  under- 
stood, since  practitioners  of  medicine  generally  see  the  parasite 
only  in  a  dazed  or  dead  condition.  If  a  tapeworm  that  has  been 
expelled  dazed  but  still  alive  is  placed  in  a  basin  of  lukewarm 
water,  it  will  soon  recover,  and  then  one  can  observe  a  wonderful 
peristalsis  of  the  segmented  body.  The  undulatory  movements  are 
quite  forcible,  the  neck  is  capable  of  strong  flexion  and  extension, 
and  there  is  an  energetic  action  of  the  suction  discs.  Such  move- 
ments must  exert  an  intense  irritation  upon  the  intestinal  mucosa  of 
the  infected  host. 
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The  ring  of  hooks  of  Tcenia  solium  enables  this  parasite  to  bore 
deeply  into  the  mucosa.  The  hooks  are  composed  of  chitin,  and 
it  has  been  recorded  that  they  penetrated  through  the  glands  of 
Lieberkuhn  (Ziirn),  undoubtedly  constituting  a  serious  traumatic 
condition. 

The  nervous  symptoms  to  be  noted  are  headache,  vertigo,  faint- 
ing spells,  convulsions,  delirium,  mania,  epilepsy,  chorea,  difference 
in  size  of  pupils,  myosis  (Denti),  disturbances  in  sight  and  hearing, 
paresthesia  in  the  limbs,  singultus,  and  pruritus.  Davaine  has  called 
attention  to  the  fact  that  single  nervous  disease  symptoms — epileptic 
attacks,  spasmodic  contractions  of  the  muscles  of  the  neck  and  of 
the  extremities — ceased  after  the  expulsion  of  the  parasite,  and  thus 
were  dependent  upon  them.  Dr.  Chas.  W.  Stiles  reported  an  ex- 
perimental infection  of  himself  with  Toenia  saginata  (Bulletin  No.  19, 
U.  S.  Dept.  Agriculture,  "  The  Inspection  of  Meats  for  Animal  Para- 
sites," p.  87).  He  describes  the  most  constant  symptom — a  sensation 
similar  to  that  which  one  experiences  in  the  rapid  descent  of  an  ele- 
vator ;  it  occurred  frequently,  especially  when  walking. 

Very  often  patients  suffering  with  tapeworm  present  symptoms 
of  a  severe,  gradually  increasing  anemia,  which  can  not  be  dif- 
ferentiated from  a  progressive  pernicious  anemia,  arising  from 
other  causes,  since  the  conditions  of  the  blood  are  the  same. 
Although  the  patients  at  first  consume  abundant  food — indeed, 
sometimes  much  more  than  usual — as  a  result  of  extreme  hunger, 
the  bodily  weight  rapidly  decreases  and  general  nutrition  suffers 
greatly.  Later  on  the  patients  complain  of  dyspnea  and  palpitation 
of  the  heart ;  lack  of  appetite,  diarrhea,  and  fever  may  develop. 
Finally  the  patients  become  so  weakened  that  they  can  no  longer 
walk  about,  and  have  to  go  to  bed.  If  they  arise  suddenly,  fainting 
spells,  flashes  before  the  eyes,  and  also  rumbling  in  the  ears  (anemia 
of  the  brain)  are  complained  of.  Hemorrhages  from  the  mucous 
membrane  and  from  the  retina  have  been  reported  by  F.  Muller. 
The  investigations  of  Botkin,  F.  A.  Hoffman,  Lichtheim,  Reyer, 
Runeberg,  Schapiro,  and  Schaumann  have  made  it  probable  that  in 
certain  forms  of  anemia  an  infection  with  Dibothrioceplialus  latus  is 
the  cause.  When  the  parasite  is  expelled  the  anemia  decreases. 
A  satisfactory  explanation  for  the  manner  in  which  the  anemia  is 
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produced  is  at  present  lacking.  Albu  and  Bouchard  trace  it  to 
the  absorption  of  toxic  substances  from  the  intestines. 

Diagnosis. — The  presence  of  any  one  of  these  forms  of  tapeworms 
in  the  intestines  can  be  determined  with  certainty  only  by  means  of 
thorough  and  oft-repeated  examinations  of  the  evacuations,  and  by 
the  detection  of  segments  or  eggs  of  parasites.  The  statements  of 
the  patients  themselves  can  not  be  relied  upon  alone,  since  they 
have  often  mistaken  remnants  of  food,  sinews,  skins,  clotted  milk, 
etc.,  for  tapeworm  segments.  If  the  suspicion  is  present  that  a 
patient  has  a  tapeworm,  and  if  no  proglottides  have  passed  off  for  a 
long  time  in  the  evacuations,  it  is  advisable  to  prescribe  mild  laxa- 
tives, tapeworm  remedies  (in  small  doses),  or  the  consumption  of 
herrings,  onions,  or  garlic,  since  the  expulsion  of  single  proglottides 
often  follows  the  use  of  these  means  ;  this  at  least  has  been  my  ex- 
perience.     The  following  remedies  are  available  for  this  purpose  : 

For  children,  two  or  three  teaspoonfuls  of  the  compound  infusion 
of  senna,  or  the  syrup  of  senna  and  manna. 

For  adults,  the  following  : 

R.     Ext.  filic.  mar.  aeth.,      i.o  (orgr.  xv) 

Syr.  mannse, 50.0  (about  5iss). 

M.     SlG. — Two  or  three  teaspoonfuls  in  the  morning. 

Occasionally  a  tablespoonful  of  castor  oil  will  suffice. 

If  tapeworm  segments  have  passed  off  with  the  evacuations, 
one  can  easily  determine  with  the  aid  of  the  microscope  to  which 
class  they  belong,  since  the  form  of  the  segments,  and  especially 
that   of  the  uterus,  differs   essentially  in   the   three   species. 

Differential  Diagnosis. — As  the  Dibotlirioceplialus  latus  and  the 
other  species  mentioned  on  page  554  are  rare  inhabitants  of  the 
human  intestine,  the  essential  aim  of  a  differential  diagnosis  in  our 
country  would  be  to  distinguish  between  the  T&nia  saginata  (the 
beef-measle  tapeworm)  and  the  Tcznia  solium  (the  pork-measle  tape- 
worm). A  distinction  between  the  two  is  somewhat  facilitated  by 
a  close  inquiry  into  the  nature  of  the  patient's  meat  diet.  If  he  has 
eaten  no  pork,  it  is,  of  course,  not  probable  that  he  is  infected  with 
the  Tcenia  solium.  If  he  has  eaten  no  beef,  it  is  not  probable  that 
he  is  infected  with  the  Tcenia  saginata.  In  certain  districts  where 
the  inhabitants  feed  largely  upon  fish,  the  possibility  of  Dibotlirio- 
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ceplialus  latus  infection  should  be  considered.  Human  beings  are 
subject  to  infection  with  ten  different  species  of  tapeworms,  but  for 
practical  purposes  the  differentiation  of  the  forms  specially  men- 
tioned will  suffice.  A  distinction  can  be  made  by  an  examination 
of  the  segments  of  the  tapeworms,  or  of  the  eggs  and  the  head,  if 
this  can  be  found.  The  segments  are  sometimes  found  in  the  bed 
or  clothes  of  the  patient  when  they  wander  out  of  the  rectum  of 
their  own  accord.      If  several  segments  are  joined  together,  the 


Fig.  21. — Gravid  Segment 
of  Beef-measle  Tape- 
worm     (TAENIA     SAGI- 

nata),  showing  Lat- 
eral Branches  of 
the  Uterus,  En- 
larged (Original). — 
(After  Chas.  W.  Stiles, 
United  States  Depart- 
ment of  Agriculture, 
Bureau  of  Animal  In- 
dustry, Bulletin  No. 
I9-) 


Fig.  22. — Gravid  Segment  of  Pork-measle  Tapeworm  (Taenia 
solium),  showing  the  Lateral  Branches  of  the  Uterus, 
Enlarged  (Original). — (After  Chas.  IV.  Stiles,  United 
States  Department  of  Agriculture,  Bureau  of  Animal  In- 
dustry). 


parasite  is  generally  of  the  armed  species;  viz.,  the  Tcenia  solium, 
or  pork-measle  tapeworm.  If  every  portion  of  the  detached  para- 
site consists  of  a  single  segment,  it  is  generally  the  unarmed  species, 
or  Tcenia  saginata,  or  beef-measle  tapeworm.  In  examining  the 
segments  passed,  the  form  of  the  uterus  should  be  especially  noticed. 
The  segment  can  be  mounted  in  glycerin,  and  placed  between  two 
thin  glass  slides,  and  examined  under  a  lens,  or  even  with  the  un- 
aided eye.     When  held  up  to  the  light,  one  can  readily  discern  and 
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count  the  lateral  branches  of  the  uterus.  If  there  are  from  17  to  30 
branches  on  each  side  of  the  main  trunk,  we  are  dealing  with  the 
unarmed  tapeworm,  Tcenia  saginata  (beef-measle).  (See  Fig.  21.) 
But  if  there  are  only  7  to  10  branches  on  each  side,  it  is  a  segment 
from  the  armed  tapeworm,  Tcenia  solium.  (See  Fig.  22.)  The 
head,  if  it  can  be  found,  should  be  examined  by  the  microscope.  If 
the  hooks  are  absent,  it  is  the  unarmed  tapeworm.  If  there  are  two 
rows  of  hooks  present,  it  is  the  armed  tapeworm,  or  Tcenia  solium. 
Fortunately  infections  with  the  armed  tapeworm  are  rarer  in  this 
country  than  those  with  the  unarmed,  for  Tcenia  solium  invades 
the  tissues  of  man,  and  in  its  larval  state  it  may  develop  in  the 
muscles,  the  eyes,  and  other  portions  of  the  body.  Whilst  at 
Strumpell's  clinic  at  the  University  of  Erlangen,  in  1896,  I  had 
occasion  to  study  a  young  girl,  twenty  years  of  age,  who  died 
suddenly  in  convulsions,  and  who  had  never  before  in  her  life  been 
sick.  The  autopsy  was  performed  by  Hauser.  Nothing  abnormal 
could  be  found  in  any  of  the  organs  of  the  body,  which  was  that  of 
a  strong,  vigorous  individual ;  but  in  the  left  lateral  ventricle  was 
found  a  cysticercus  of  Tcenia  solium.  The  unarmed  tapeworm, 
Tcenia  saginata,  develops  only  on  the  intestine,  and  its  larval  form 
is  unable  to  develop  in  man. 

The  importance  of  recognizing  which  species  of  tapeworm  an  in- 
dividual is  infected  with  has  also  an  important  bearing  for  prophy- 
laxis with  regard  to  the  infection  of  cattle,  if  the  individual  live  in 
the  country.  In  case  the  excrement  be  passed  in  or  in  some  way 
reach  the  fields  where  cattle  feed,  he  may  infect  them  should  he  carry 
the  Tcenia  saginata  ;  but  he  can  only  infect  hogs  if  he  carry  the 
Tcenia  solium.  If  there  is  the  least  ground  to  suspect  an  infection 
with  any  tapeworm,  it  is  wisest  to  disinfect  the  feces  with  quicklime 
until  there  is  assurance  that  the  worm  has  been  effectually  de- 
stroyed. 

If  a  very  great  number  of  tapeworm  segments  pass  off  in  a  short 
period  of  time,  it  signifies  that  several  tapeworms  are  present  in  the 
intestines.  Since  tapeworms  of  several  kinds  may  be  present  in 
the  intestines,  a  microscopic  examination  of  all  the  proglottides 
contained  in  the  evacuations  is  sometimes  necessary  if  the  recog- 
nition of  the  species  is  desired.  Leichtenstern  has  called  attention 
to  the  fact  that  if  animal  parasites  (worms),  and  especially  the  Tcenia 
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saginata,  be  present,  the  evacuations  are  often  full  of  Charcot-Neu- 
mann-Leyden  crystals  ;  thus  the  detection  of  the  latter  is  also  of 
use  for  the  diagnosis  of  tapeworms. 

Prognosis. — In  general  the  prognosis  is  favorable.  In  many 
cases  the  parasites  are  completely  expelled  by  the  use  of  efficacious 
tapeworm  remedies.  In  others,  however,  the  cure  has  to  be  re- 
peated twice  or  even  three  times.  Patients  having  a  Tcenia  solium 
in  their  intestines  are  further  exposed  to  the  danger  that  the  tape- 
worm eggs  may  get  into  the  stomach,  either  from  the  intestines  or 
per  os.  Here  they  may  later  develop  into  cysticerci,  which  are 
much  more  dangerous  parasites  than  the  Strobila*  If  the  diagnosis 
of  a  Tcenia  solium  is  certain,  the  tapeworm  must  be  expelled  as  soon 
as  possible.  In  the  case  of  Tcenia  saginata  or  DibotJiriocephalus  latus, 
an  infection  with  the  cysticerci  of  the  same  is  not  to  be  feared,  since 
they  have  never  yet  been  found  in  human  beings.  It  is  for  this 
reason  that  a  recognition  of  the  species  should  be  aimed  at. 

Therapeutics. — Prophylaxis  plays  a  very  important  role  in  these 
parasite  invasions.  This  is  evident  from  the  fact  that  in  those  coun- 
tries where  obligatory  meat  inspection  has  been  introduced,  and 
especially  in  those  cities  where  slaughter-house  laws  exist,  by  means 
of  which  a  thorough  control  of  the  meat  of  slaughtered  animals  is 
made  possible,  the  Tmiia  solium,  and  also  the  Tcenia  saginata  (more 
especially  the  former),  has  become  a  rare  human  parasite.  This  is 
my  experience  in  Baltimore,  where  Tcenia  solium  is  rare.  In  the 
larger  hospitals  of  Berlin  not  one  such  parasite  is  seen  in  an  entire 
year.  Prophylaxis  is  rendered  easier  by  the  fact  that  the  larvae  of 
the  three  tapeworms  are  plainly  visible  to  the  naked  eye,  and  still 
more  so  when  the  meat  is  examined  by  a  lens,  and  can  be  recog- 
nized not  only  by  physicians  and  veterinary  surgeons,  but  also  by 
intelligent  laymen.  The  detection  of  the  cysticerci  is  most  difficult 
in  beef,  on  account  of  the  great  amount  of  the  meat.  It  is,  how- 
ever, usually  possible  for  a  trained  meat  inspector  to  find  them  if 
present.  The  prophylactic  measures  should,  however,  not  be  re- 
stricted to  an  inspection  of  the  meat  of  slaughtered  animals.  Both 
farmers  and  cattle-raisers  should  see  that  their  cattle  and  hogs  get 
no  food  or  drinking-water  that  is  contaminated  with  human  excre- 

*  This  is  a  name  given  to  the  tapeworm  as  a  whole. 
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ment.  They  should  also  keep  their  stables  as  clean  as  possible. 
Since,  however,  the  former  can  not  be  entirely  avoided  in  the  coun- 
try, because  human  excrement  is  often  deposited  in  the  grass  and  on 
the  pastures,  as  well  as  on  the  edge  of  ditches,  from  which  the  cattle 
later  on  drink,  and  since  a  thorough  inspection  of  the  flesh  of 
slaughtered  cattle  can  not  be  enforced,  individuals  can  guard  them- 
selves against  tapeworms  only  by  eating  nothing  but  thoroughly 
boiled  and  roasted  pork,  beef,  and  fish.  In  beef  the  chief  danger- 
ous parts  are  the  tongue,  masseters,  and  the  heart.  Even  beefsteak 
should  be  well  cooked.  In  our  country  "interstate"  meat  is  in- 
spected by  the  Government. 

Medicinal  Treatment. — Tapezvorm  Cures. — The  treatment  for 
the  expulsion  of  tapeworm  must  be  executed  in  a  systematic  man- 
ner. Since  the  expulsion  of  the  tapeworm,  which  may  be  obtained 
both  by  dietetic  and  medicinal  means,  and  also  by  aperients,  may 
weaken  the  patient  very  much,  though  only  temporarily,  it  should 
not  be  carried  out,  or  only  with  the  greatest  precautions,  in  very  old 
persons,  in  weak  small  children,  in  consumptives,  in  cases  of  gastric 
ulcer,  of  ulcers  of  the  intestines,  after  great  losses  of  blood,  and 
during  pregnancy.  The  treatment  is  also  more  critical  to  undergo 
during  the  menstrual  period.  The  tapeworm  cure  is  composed  of 
three  stages  : 

/.  The  preparatory  or  preliminary  treatment,  the  object  of  which  is 
to  empty  the  intestines  before  the  expulsion,  and  thus  create  favor- 
able conditions  for  the  prompt  evacuation  ;  and,  on  the  other  hand, 
to  irritate  and  sicken  the  tapeworm  and  to  make  its  stay  in  the  in- 
testine as  unpleasant  as  possible  by  the  ingestion  of  various  foods 
that  create  a  disagreeable  environment  for  him. 

2.  The  Cure  Itself. — In  this  stage  the  parasite  is  rendered  uncon- 
scious by  means  of  anthelmintics,  and  thus  forced  to  loosen  its  hold 
on  the  mucous  membrane,  to  which  it  has  attached  itself.  The 
transportation  downward  by  means  of  the  peristaltic  intestinal 
movements  is  rendered  possible  by  the  teniafuge. 

j.  The  mechanical  removal  of  the  parasites,  if  this  be  necessary, 
by  means  of  aperients,  enemata,  or  colon  irrigations. 

Preparatory  Treatment. — For  a  few  days,  or  at  least  twenty- 
four  hours,  before  the  actual  cure  the  patient  receives  only  liquid, 
easily  digested  food — milk,  bouillon,  raw  eggs.      Mild  aperients  are 
11—36 
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also  to  be  given,  several  times  a  day,  such  as  castor  oil  (one  table- 
spoonful  two  or  three  times  daily,  preferably  in  soft  gelatin  capsules 
— Parke,  Davis  &  Co.),  compound  licorice  powder,  powdered  rhu- 
barb, infusion  of  rhubarb,  and  mineral  waters, — Saratoga,  Congress 
or  Hathorn,  Hunyadi  Janos,  or  Rubinat-Condal, — in  order  to  attain 
thin  and  fluid  evacuations.  The  evening  before  the  cure,  the  patient 
should  eat  a  considerable  quantity  of  very  salty  herring  salad,  which 
must  contain  onions,  garlic,  pieces  of  potato,  red  whortleberries,  and 
kernel  fruits.  (Haring-Salat — German  recipe;  see  "Universal  Lex- 
ikon  der  Kochkunst,"  Bd.  1,  S.  437.) 

Expulsion  Cure. — Tapeworm  Remedies. — Of  the  latter,  only  the 
most  important  will  be  mentioned.  These  will  be  fully  sufficient  for 
the  practitioner,  and  their  efficiency  has  often  been  tested  by  the 
writer. 

1 .  The  extract  of  wale-fern  has  proved  most  reliable  in  my  ex- 
periments. But  the  practitioner  must  assure  himself  that  the  drug 
is  pure  and  fresh.  Failures,  as  a  rule,  are  due  to  a  decomposed  ex- 
tract. The  numerous  observations  of  Liebermeister  show  that 
splendid  results  were  attained  with  this  in  the  case  of  Tcenia  saginata 
even  without  any  preparatory  treatment.  Mosler  and  Peiper  recom- 
mend the  following  administration  of  male-fern : 

R.     Ethereal  extract  of  male-fern, 7.5-10  gm.  (^ij-^iiss) 

Simple  syrup, 40  gm.  ({3X)- 

M.     Entire  dose  to  be  taken  within  ten  minutes. 

The  larger  dose  is  given  when  the  diagnosis  of  Tcenia  solium  has 
been  established.      Other  eligible  forms  are  the  following  : 

R.     Root  of  male-fern, 15.0  to  20.0  (  giij,  gr.  xlv) 

White  sugar, 5.0  (3J>  gr-  xv) 

Sugar  well  flavored  with  lemon  juice  or  oil,       .     1.5  (gr.  xxij). 

M.     To  be  taken  in  two  equal  doses. 

R.     Root  of  male-fern, 

Ethereal  extract  of  male-fern,      aa  2.0  gm.  (gr.  xxx). 

M.     Sig. — Make  into  twenty  pills.     Take  ten  pills  in  the  morning  and  evening. 

A  number  of  clinicians  (Caglioni,  Giaccone,  Perroncito,  Schon- 
baechler)  used  much  larger  doses  than  the  above — as  much  as  20 
to  30  grains  of  the  extract — without  observing  the  slightest  unpleas- 
ant side-effects.     On  the  other  hand,  Eich  has  collected  twenty- 
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our  cases  in  which  the  extract  of  male-fern  produced  serious  phe- 
nomena of  intoxication,  and  in  one  case  even  death.  It  will  in  all 
cases,  therefore,  be  safe  not  to  give  more  than  10  grams  of  the  ex- 
tract to  adults  ;  to  children,  according  to  the  age  and  state  of  con- 
stitutional vigor,  from  1  to  4  grams.  There  can  be  no  doubt  that 
the  administration  of  castor  oil  together  with  the  extract  of  filix  mas 
increases  the  liability  of  intoxication.  The  practitioner  must  reckon 
with  the  possibility  of  provoking  an  amaurosis  or  other  severe  dis- 
turbance of  health  as  a  result  of  this  teniafuge.  I  have  had  occa- 
sion to  observe  three  cases  of  intense  jaundice  (icterus)  after  large 
doses  of  male-fern  extract  given  by  tapeworm  quacks.  The  medico- 
legal aspects  of  such  unintentional  complications  have  been  con- 
sidered by  Leichtenstern,  who  advises  the  following  precautions  : 

(1)  The  maximum   dose  of  10  grams  should  never  be  exceeded; 

(2)  extract  of  male-fern  should  never  be  given  on  two  consecutive 
days;  and  (3)  never  on  an  empty  stomach,  but  only  after  a  meal 
(breakfast).  The  administration  of  a  laxative  simultaneously  with 
the  male-fern  is  irrational,  because  it  drives  the  teniafuge  past  the 
parasite  too  rapidly.  Castor  oil,  calomel,  jalap,  or  senna  should  not 
be  given  until  two  hours  after  the  tapeworm  remedy. 

Flores  kousso :  These  contain  as  their  efficacious  component  the 
"  Koussin  "  (Bedall). 

Bark  of  the  root  of  the  pomegranate  tree  {cortex,  rad.  granati)  : 
This  was  used  in  ancient  times  as  a  tapeworm  remedy. 

All  these  tapeworm  remedies  are  best  taken  in  the  morning  on 
an  empty  stomach.  Patients  who  vomit  easily  should  take  the 
remedy  after  a  cup  of  very  sweet  black  coffee  (also  with  some 
brandy).  The  effective  quantity  should  preferably  be  taken  in 
two  doses  with  an  interval  of  half  an  hour.  Whilst  under  this 
treatment  and  after  it,  the  patient  should  stay  in  bed,  because 
nausea,  vomiting,  and  fainting  spells  are  most  easily  prevented  by  a 
recumbent  position.  If  the  patient  vomits  very  easily  after  taking 
evil-tasting  medicines  (with  the  exception  of  kamala  all  the  anthel- 
mintics taste  very  bad,  and  such  correctives  as  honey,  lemon  juice, 
rum,  or  red  wine  disguise  the  taste  but  very  little),  it  is  sometimes 
advised  to  introduce  them  into  the  stomach  with  the  stomach-tube. 
This  procedure  I  have  never  found  it  necessary  to  resort  to.  The 
failures  which  are  observed  fairly  often  in  tapeworm  cures  may  very 
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probably  be  traced  to  the  fact  that  the  amount  of  effective  matter 
contained  in  the  plants  in  question  may  vary  both  with  the  age  of 
the  plant  and  the  locality  of  its  growth,  and  that  this  amount  de- 
creases as  a  result  of  decomposition  if  the  preparations  are  stored 
for  some  time.  It  is  very  important  for  the  practitioner  to  assure 
himself  that  all  tapeworm  remedies  are  perfectly  fresh,  otherwise 
his  efforts  may  be  futile. 

1.  Ethereal  extract  of  male-fern  (extractum  filicis  maris  aethereum) 
(dose  8  to  10  grams — 5iss  to  5iiss):  The  same  can  be  prescribed 
either  in  gelatin  capsules  (2.0  grams,  or  20  to  30  grains,  per  dose) 
or  in  the  form  of  pills  (Jfy.  Felic.  maris,  4.0  grams  (5j) ;  make  30 
pills  ;    1 5  pills  twice  daily). 

2.  Blossoms  of  konsso  (Flores  konsso) :  Dose  about  20  to  25 
grams  (5v  to  5viiss).  This  is  best  introduced  in  the  form  of  com- 
pressed tablets  (1  to  2  per  tablet),  also  in  two  portions. 

3.  Bark  of  fresh  pomegranate  roots  is  to  be  prescribed  as  a 
macerated  decoction.  Bark  of  pomegranate  root  (cort.  radicis 
granati),  50  grams  (also  more);  macerate  for  twenty-four  hours  with 
500  c.c.  water,  then  evaporate  down  to  250  c.c. ;  add  syrup  of  orange 
peel,  30  grams.     To  be  taken  in  two  parts. 

The  oily  alkaloid  separated  from  pomegranate  bark,  known  as 
"pelletierin"  after  the  chemist  Bertrand  Pelletier,  who  first  isolated 
it,  is  most  efficaciously  employed  in  the  form  of  the  tannate.  The 
dose  is  from  5  to  1 5  grains  in  1  ounce  of  water,  followed  by  half 
an  ounce  of  castor  oil.  It  is  an  effective  teniafuge  if  it  can  be 
procured  in  a  fresh  and  reliable  form.  Unfortunately  the  prepa- 
rations brought  into  commerce  under  the  name  of  pelletierin  tannate 
vary  greatly  in  their  teniafuge  power  and  toxicity.  Doses  of  0.04 
to  0.5  gram  (5  to  8  grains)  have  been  known  to  cause  faintness, 
formication,  disturbances  of  vision,  and  cramps  in  the  legs  in  human 
beings.  My  experience  with  this  alkaloid  is  limited  to  five  cases  of 
Taznia  saginata,  all  Of  which  were  expelled  completely  without  any 
ill  effects.      It  is  an  expensive  teniafuge. 

4.  Kamala:  Dose,  10  to  15  grams  (5iiss  to  oiiiss).  This  is  to 
be  introduced  in  sweetened  coffee  or  tea,  or  as  an  electuary.  In 
two  equal  portions. 

If  the  anthelmintic  has  been  well  borne  and  the  tapeworm  has  not 
passed  off  within  two  hours  after  the  taking  of  the  medicine,  it 
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must  be  expelled  by  the  use  of  aperients.  For  instance,  a  table- 
spoonful  of  castor  oil  every  four  hours,  either  in  emulsion  or 
gelatin  capsules;  calomel  (0.2)  with  pulverized  jalap  (0.5  to  1.0), 
two  or  three  times  in  twelve  hours ;  mineral  waters  ;  infusion 
of  rhubarb  or  senna,  10  :  150,  by  the  tablespoonful ;  effervescent 
citrate  of  magnesia,  one  pint.  The  most  reliable  or  expeditious 
way  of  hastening  an  already  dazed  tapeworm  outward  is  by 
large  colon  irrigations  of  1  or  1^  quarts  of  warm  water.  If 
a  portion  of  the  tapeworm  has  already  protruded  at  the  anus, 
one  should  never  pull  at  the  extruding  piece,  since  the  portion 
might  easily  tear  off  and  thus  hazard  the  success  of  the  cure. 
Instead  of  the  infusion  of  water,  Eichhorst  recommends  injecting  a 
decoction  of  the  roots  of  ferns  (decoct,  rhizom.  filicis,  50  :  500)  into 
the  rectum.  If  the  head  has  passed  off,  the  desired  end  is  obtained. 
If  the  head  can  not  be  found,  it  is  not  always  certain  that  the  treat- 
ment was  unsuccessful  ;  but  as  there  is  doubt  concerning  the  com- 
plete expulsion,  the  patient  should  be  impressed  with  the  expediency 
of  presenting  himself  in  three  or  four  months  for  supervision,  and  if 
need  be,  examination  of  the  evacuations.  If  proglottides  again 
pass  off  after  three  or  four  months,  the  treatment  has  to  be  repeated. 
If  this  is  not  the  case,  the  tapeworm  is  destroyed.  A  light  diet  is 
advisable  for  a  few  days  after  the  cure,  because  the  intestines  are 
very  often  highly  irritated  as  a  result  of  the  treatment.  In  suscep- 
tible cases  ascites  or  chronic  intestinal  catarrh  may  sometimes 
supervene. 

With  the  remaining  drugs  recommended  as  teniafuges  I  have  only 
a  limited  personal  experience.  They  are  :  Cocoanut  (the  milk  and 
entire  nut  should. be  consumed  within  an  hour);  salol,  gr.  xl,  in 
capsules  ;  naphthalin,  gr.  x  to  xxx,  in  capsules.  But  I  have  had 
four  satisfactory  results  with  benzin.  The  patients  received  y2  ounce 
of  castor  oil  and  an  enema  of  I  quart  warm  water  containing  1 5 
grains  of  benzin.      Three  hours  later  the  following  mixture   was 


given  : 


R.     Benzin,  c.  p. , 6  gm.  (giss) 

Mucilage  of  acacia, 

Licorice  syrup, aa     30  gm.  (about  £)) 

Peppermint  water, 120  c.c. 

One  tablespoonful  every  hour. 
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Trematodes  (Fluke worms). 

The  trematode  worms  which  are  important  clinically — that  is, 
those  which  have  so  far  been  discovered  as  being  parasitic  in  man — 
are  the  following :  Monostomulum  lentis,  Agamodistomiim  ophthal- 
mobium,  Fasciola  hepatica,  Fasciolopsis  Buskii,  Paragonimus  Wester- 
manii,  Dicroccelium  lanceatum,  Opisthorchis  felineus,  0.  sinensis, 
Heterophyes  heterophyes,  Schistosoma  haematobium,  Amphistoma 
hominis. 

The  names  used  in  older  works,  like  Mosler  and  Peiper's  "  Thier- 
ische  Parasiten "  (Nothnagel's  "Spec.  Path.  u.  Ther.,"  Bd.  vi), 
Fleischer's  "  Magen-  und  Darmkrankheiten,"  J.  Ch.  Huber's  com- 
prehensive work,  "  Bibliographic  der  klinischen  Helminthologie," 
and  various  publications  of  Leichtenstern  (vol.  iv  of  Penzoldt  and 
Stintzing's  "  Handbuch  d.  spec.  Therapie  innerer  Krankheiten  "), 
are  : 

Modern  Name.  Old  Name. 

Monostomulum  lentis.  Unknown. 

Agamodistomum  ophthalmobium.  Distoma  ophthalmobium. 

Fasciola  hepatica.  Distoma  hepatica. 

Fasciolopsis  Buskii.  Distoma  eras  sum. 

Paragonimus  Westermanii.  Distoma  pulmonale. 

Dicroccelium  lanceatum.  Distoma  lanceolatim. 

Opisthorchis  felineus.  Unknown. 

Opisthorchis  sinensis.  Distoma  sinense. 

Heterophyes  heterophyes.  Distoma  heterophyes. 

Schistosoma  haematobium.  Distoma  haematobium. 

Amphistoma  hominis.  Unknown. 

Distoma  conjunction .  Distoma  conjunctum. 

The  Paragonimus  Westermanii,  or  lung  fluke,  has  become  of 
interest  to  us  because  it  has  been  established  that  it  is  the  cause  of 
parasitic  hemoptysis,  common  in  Asia,  and  has  already  been  intro- 
duced into  this  country  by  returning  troops.  According  to  a 
report  from  the  United  States  Department  of  Agriculture,  entitled 
"  Notes  on  Parasites,"  No.  50  to  52,  by  Chas.  Wardell  Stiles,  Ph.D., 
and  Albert  Hassall  (p.  592),  the  eggs  of  the  paragonimus  have 
been  found  in  the  mediastinum,  diaphragm,  mesentery,  and  in  the 
walls  of  the  intestine.  Cysts  of  paragonimus  eggs  have  been 
found  in  the  mesentery  and  great  omentum,  but  it  is  claimed  they 
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have  not  produced  any  notable  symptoms  when  present  only  in  this 
locality.  For  a  closer  description  of  this  parasite,  as  well  as  for  a 
review  of  the  medical  literature  of  pulmonary  infection  by  it,  refer- 
ence must  be  had  to  the  article  from  the  United  States  Bureau  of 
Animal  Industry  (/.  c). 

The  Opistlwrchis  sinensis,  or  Distoma  sinense,  is  the  cause  of  a 
common  liver  disease  in  Asia,  and  it  is  conceivable  that  it  may  be 
imported  to  this  country  by  some  of  our  troops  who  have  been 
engaged  in  China. 

The  Opisthorchis  felineus  (or  the  Opistlwrchis  tenuicollis)  is  the 
cause  of  a  liver  disease  to  which  the  Russian  troops  are  subject. 
These  diseases  may  be  brought  to  the  United  States  by  our  return- 
ing troops,  and  they  cannot  be  diagnosed  except  by  recognizing 
the  eggs  of  these  worms  in  microscopic  examination  of  the  feces. 
These  forms,  as  well  as  the  Ampliistoma  hominis,  are  fortunately  so 
extremely  rare  in  our  country  that  I  have  no  personal  experience 
with  the  clinical  aspect  of  their  infections. 

The  Fasciola  hepatica,  or  Distoma  hcpatica,  is  a  trematode  which 
has  been  repeatedly  found  parasitic  in  the  human  intestine,  bile- 
ducts,  and  liver.  Virchow  found  two  distomas  in  the  liver  of  a 
patient  who  showed  no  special  symptoms  during  life.  There  were 
no  signs  of  any  dilation  or  other  changes  in  the  bile-ducts. 
Carter,  Wyss,  and  Lambl  have  reported  similar  findings  without 
anatomical  changes.  According  to  JBaelz  ("  Berliner  klin.  Wochen- 
schr.,"  1883,  p.  234),  distomatosis  can  be  recognized  with  certainty 
during  life  by  the  presence  of  characteristic  eggs  in  the  feces. 

The  proper  course  to  pursue  is  for  the  physician  to  send  any  eggs 
which  he  may  find  in  the  feces  of  patients  returning  from  China  and 
the  Philippine  Islands,  or  other  tropical  countries,  to  an  experienced 
zoologist. 

The  cases  described  by  Baelz  showed  marked  cyst-like  dilations 
of  the  bile-ducts  which  contained  hundreds  of  small  red  worms. 
The  cysts  varied  from  the  size  of  a  hazelnut  to  that  of  a  walnut. 
Some  of  the  Fasciolo?  hepatica  were  found  free  in  the  bile-ducts, 
and  others  in  the  duodenum.  The  liver  tissue  in  the  environ- 
ment of  these  cysts  was  atrophic.  Pallas  and  Fortassin  found 
them  in  the  biliary  passages  of  female  cadavers,  but  there  were 
no   changes  in  the  liver  in  either  case.       Brera  found  this  parasite 
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in  the  liver  of  a  scorbutic  and  anasarcous  man.  The  liver  was 
hard  and  enlarged  and  its  glandular  substance  filled  with  distomae. 
It  seems  that  pathological  changes  are  not  caused  unless  the  para- 
sites are  very  abundant.  Chronic  induration  and  stenosis  about 
the  bile-ducts  with  persistent  icterus  were  caused  by  this  parasite 
in  the  cases  reported  by  Biermer  ("  Schweiz  Zeitschr.  f.  Heilk.," 
1863,  Bd.  11)  and  Bostroem  ("  Deutsch  Arch.  f.  klin.  Med.,"  Bd. 
xxx,  p.  557). 

The  treatment  of  distomatosis,  trematode  infection  of  the 
human  intestine,  consists  in  the  administration  of  purgatives  in  con- 
junction with  anthelmintics,  in  the  same  manner  as  has  been 
described  in  the  paragraph  on  oxyuris.  If  the  trematodes  have 
become  localized  in  the  bile-ducts  and  liver,'  the  treatment  becomes 
difficult.  It  is  suggested  that  medicines  directed  toward  increasing 
the  secretion  of  bile  might  effect  a  discharge  of  the  invading 
Fasciola  hepatica.  Whether  this  can  be  accomplished  or  not  is  a 
problem  for  future  experimental  therapeutics. 

The  treatment  for  expulsion  of  the  trematodes  is  the  same  as  for 
the  cestodes. 

Roundworm  (Nematodes). 

Ascaris  lumbricoides  (the  Long  Roundworm). — The  long 
roundworm  designated  as  the  Ascaris  lumbricoides  is  of  great  clinical 
importance,  because  it  is  frequently  found  in  the  intestines  and  evacu- 
ations of  human  beings,  much  oftener  probably  than  the  other  ani- 
mal parasites.  It  is  easy  to  recognize  and  can  not  be  overlooked 
in  the  stools.  The  color  may  be  a  whitish-yellow,  reddish,  or 
brownish  tint,  the  shape  cylindrical,  like  that  of  an  earthworm ;  the 
size  is  considerable.  The  male  ascaris  is  slender,  and  often  has  the 
tail  rolled  in  toward  the  ventral  side.  It  may  attain  a  length  of  20 
to  25  cm.  The  female  is  thicker,  and  may  attain  a  length  of  30  to 
40  cm.,  and  is  6  mm.  in  thickness.  At  the  tail  end  of  the  male  is 
the  cloaca  from  which  the  slender,  slightly  curved  chitinous  spicules 
(copulative  organs)  project.  In  both  sexes  the  roundish  button- 
shaped  head  has  three  cone-shaped  lips  with  tactile  papillae,  and 
fine  teeth,  numbering  about  200.  Both  male  and  female  have, 
besides  the  numerous  cross-striations,  four  longitudinal  lines  run- 
ning from  head  to  tail,  one  of  a  faint  white  color,  on  both  the  ventral 
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and  the  dorsal  aspect,  and  one  of  a  more  brownish  tint  laterally 
between  these.  The  female  has  two  long  stretched  uteri.  The 
sexual  opening  is  on  the  abdominal  line,  at  the  joining  of  the  first 
and  second  thirds  of  the  body.      The  fecundity  of  Ascaris  lumbri- 


Head  end. 
Fig.  23. — Ascaris  lumbricoides. 


coides  is  something  enormous.  The  number  of  eggs  in  the  sexual 
organs  of  a  pregnant  female  is  given  by  Leuckart  and  Eschericht 
as  about  60,000,000. 

The  oval  eggs,  which  attain  a  length  of  about  0.05  to  0.075  mm., 
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are  surrounded  with  a  coarse  dark  shell,  having  an  outer  albumi- 
nous covering  which  shows  hilly  protuberances  and  is  often  colored 
yellowish-brown  or  green  by  the  bile  coloring-matter.  The  seat  of 
the  parasite  is  in  the  small  intestine.  To  be  sure,  it  occasionally 
gets  into  the  larger  intestine,  even  into  the  stomach  and  into  other 
cavities  of  the  body,  but  in  these  places  it  usually  remains  alive  but 
a  few  days.  Hippocrates  was  acquainted  with  the  tendency  of 
ascarides  to  migrate  in  order  to  reach  the  exterior.  In  one  of  my 
patients,  a  youth  aged  nineteen,  emesis  brought  out  1 1  ascarides. 
Another  patient,  a  young  lady  aged  twenty-six,  reported  that  two 
such  worms  crawled  out  through  her  nose  during  sleep.  In  both 
cases  treatment  caused  evacuation  of  ascarides  from  the  bowels. 

Etiology. — As  the  ascaris,  according  to  Grassi,  Lutz,  and  Leuck- 
art  requires  no  intermediate  host,  the  only  mode  of  transmission 
is  by  ingestion  of  the  embryos  of  the  Ascaris  lumbricoides,  which 
may  enter  the  body  with  vegetables,  fruits,  and  drinking-water.  The 
embryo  must  enter ;  if  the  ovic  cell  enters,  it  will  not  develop. 
Mosler  has  proved  the  presence  of  the  eggs  in  drinking-water. 
Lutz  (/.  c.)  attributes  the  failure  of  experiments  attempting  the  in- 
fection of  human  beings  with  ova  of  the  ascaris  to  the  maceration 
and  destruction  of  the  outer  mulberry-like  envelop,  and  consequent 
exposure  of  the  young  embryos  to  the  digestive  juices.  The 
rough  outer  envelop  of  the  ova,  if  intact,  is  capable  of  resisting  the 
action  of  digestive  juices.  Since  a  species  of  Ascaris  lumbricoides  is 
also  found  in  hogs  and  beeves,  it  was  suggested  by  Fleischer  that 
the  parasite  may  be  further  propagated  by  these  animals.  But  the 
ascaris  found  in  hogs  and  beeves  represents  an  entirely  different 
species  and  hence  can  have  no  influence  in  spreading  the  human 
infection.  Its  development  and  growth  seem  to  proceed  very  rap- 
idly, since  young  specimens  are  found  very  rarely.  The  transmis- 
sion of  the  ascarides  is  favored  by  lack  of  cleanliness.  This  ex- 
plains why  they  are  so  often  found  in  the  insane.  Ascaris  lumbri- 
coides is  found  in  all  ages  and  both  sexes;  but,  according  to  Zenker, 
it  occurs  more  frequently  in  females  and  in  children.  Nothing 
definite  is  known  concerning  the  duration  of  life  of  the  worm. 

Symptomatology. — Although  disease  symptoms  maybe  entirely 
wanting  when  several  or  even  numerous  ascarides  are  in  the  intes- 
tines, yet  in  many  other  cases  they  cause  about  the  same  symptoms 
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as  tapeworms — that  is,  disturbances  of  both  local  and  general 
nature.  It  is  important  to  recognize  the  nervous  anomalies  arising 
reflexly  and  attributed  to  ascarides  ;  the  explanation  of  these  ner- 
vous disturbances  is  the  same  as  of  those  found  in  patients  having 
tapeworms.  We  can  assume  a  direct  dependence  of  these  disturb- 
ances on  the  presence  of  the  worms  in  the  intestine  only  when  these 
disturbances  cease  after  the  expulsion  of  the  worms  and  again  com- 
mence if  they  should  develop  again. 

Ascaris  lumbricoidcs  possesses  a  strong,  odoriferous  principle, 
which  continues  to  be  perceptible  after  the  worm  has  been  carefully 
washed.  The  substance  to  which  this  odor  is  due  may,  according 
to  Huber  ("Twentieth  Century  Practice  of  Medicine,"  vol.  in,  p. 
583),  cause  urticaria  in  patients  having  a  predisposition  to  this  erup- 
tion. It  is  conceivable  that  some  of  the  so-called  nervous  symptoms 
may  be  due  to  the  absorption  of  this  ascaris  toxin.  It  is,  however, 
often  observed  that  these  nervous  disturbances  continue  with  the 
same  or  but  slightly  diminished  intensity  after  the  expulsion  of  the 
parasites.      In  other  cases,  however,  they  disappear  at  once. 

The  local  disturbances  observed  in  ascarides  are  loss  of  appetite, 
bad  taste  in  the  mouth,  salivation,  extreme  hunger,  offensive  breath, 
eructation,  nausea,  sensibility  of  the  stomach  to  pressure,  and  colic- 
like pains,  especially  in  the  region  of  the  navel,  constipation,  and 
also  diarrhea. 

The  general  condition  and  the  nutrition  sometimes  suffer  very 
much,  especially  in  children  if  they  are  hosts  to  a  large  number  of 
roundworms.  The  face  becomes  pale  and  yellow,  as  in  the  case  of 
very  sick  persons  ;  the  eyes  lie  deep  in  the  sockets  and  have  dark 
rings  about  them;  the  face  shows  suffering,  and  the  patients  lose 
weight. 

The  nervous  symptoms  may  be  prominent  and  persistent : 
tickling  sensations  in  the  nose,  difference  in  the  size  of  the  pupils, 
fainting  spells,  vertigo,  flashes  before  the  eyes,  cramps,  chorea, 
epilepsy,  disturbances  in  sight  and  hearing,  paralysis,  neuralgia, 
asthma,  singultus.  Indeed,  Henoch  has  observed  ecstatic  condi- 
tions accompanied  with  great  unrest  and  occurring  every  evening 
in  a  boy  twelve  years  old.  Before  these  attacks  he  would  complain 
of  violent  pains  in  the  region  of  the  descending  colon.  After 
the  expulsion  of  large  ascarides  they  suddenly  ceased. 
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If  ascarides  pass  over  into  the  colon,  they  are  passed  off  with 
the  evacuations.  If  the  stomach  is  invaded  by  ascarides,  disagree- 
able sensations  of  nausea  and  pain  are  produced,  which  quickly 
cease  as  soon  as  the  parasites  are  expelled  by  vomiting. 

Unpleasant,  and  indeed  very  serious,  results  may,  on  the  con- 
trary, be  caused  by  the  passage  of  ascarides  into  other  organs  and 
parts  of  organs,  and  especially  by  their  tendency  to  slip  into  narrow- 
channels  and  obstruct  them.  If  a  large  roundworm  gets  into  the 
upper  part  of  the  esophagus  and  thence  into  the  larynx,  it  may 
quickly  result  in  death  by  suffocation.  If  the  worm  is  breathed 
into  the  deeper  air-passages  from  the  larynx,  the  dyspnea,  to  be 
sure,  decreases,  but  the  occurrence  of  traumatic  inflammation  of  the 
lungs  or  of  a  lung  abscess  is  to  be  feared.  In  isolated  cases  round- 
worms have  also  been  found  in  the  nose  and  in  the  lacrymal  duct. 
In  a  case  in  my  own  practice  the  first  intimation  of  the  real  cause 
of  an  apparent  gastritis  in  a  young  girl,  aged  twenty  years,  was  the 
expulsion  through  the  nose  of  an  ascaris  after  a  violent  fit  of  sneez- 
ing. The  stomach-tube  had  brought  out  no  worm  previous  to 
this.  Proper  treatment  caused  the  evacuation  of  eleven  ascarides  in 
the  feces.  A  singular  case  has  been  reported  by  Bruneau.  A  girl 
was  seized  with  violent  convulsions  during  mass.  After  a  roundworm 
had  been  taken  out  of  the  external  ear-passage,  these  ceased.  The 
worm  had  started  from  the  mouth  through  the  Eustachian  tube, 
to  the  inner  (or  middle)  ear,  and  thence  had  reached  the  external 
ear-passage  through  a  pre-existing  perforation  in  the  tympanum  of 
the  ear. 

If  large-sized  ascarides  slip  into  the  pancreatic,  or,  what  is  more 
frequent,  into  the  common  gall-duct,  the  secretion  of  the  pancreatic 
juice  into  the  intestine  ceases.  In  the  second  case  the  patients  often 
succumb  to  a  fatal  jaundice.  If  little  ascarides  get  into  the  gall- 
bladder and  die  there,  they  may,  just  as  any  other  foreign  body, 
favor  the  formation  of  gall-stones.  If  they  get  into  the  bile-passages 
of  the  liver,  they  may  first  cause  an  ulceration  of  the  mucous  mem- 
brane of  the  bile-ducts  and  finally  the  formation  of  abscesses  in 
the  surrounding  hepatic  tissue. 

When  abnormal  communications  have  been  formed  between  the 
intestine  on  the  one  side  and  the  peritoneal  cavity,  the  bladder,  the 
uterus,  the  pleura,  and  the  pericardial  cavity  on  the  other,  as  a  result 
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of  perforation,  of  follicular,  tuberculous,  or  other  kinds  of  intestinal 
ulcers,  or  as  a  result  of  the  breaking  through  of  perityphlitic  and 
other  abscesses,  ascarides  may  get  into  the  peritoneal  cavity,  and 
the  other  cavities  mentioned  above,  and  leave  the  body  through  the 
urethra  or  the  vagina.  Roundworms  have  also  been  found  fairly 
often  in  peritonitic  abscesses  communicating  with  the  intestine. 
These  are  usually  caused  by  the  compression  or  incarceration  of  an 
umbilical  hernia  (especially  in  children)  or  of  an  inguinal  hernia 
(especially  in  adults) ;  they  are  also  caused  by  perforating  intestinal 
ulcers.  The  old  designation  "worm-abscess"  proves  that  in  former 
times  it  was  thought  that  the  ascarides  caused  the  compression  and 
inflammation.  It  is,  however,  highly  improbable  and  entirely  un- 
proved that  the  roundworms  may  cause  an  ulcerating  inflammation 
or  perforation  of  the  intact  intestinal  wall,  with  consequent  suppu- 
ration. They  may  at  most  help  to  increase  an  already  existing 
inflammation,  especially  a  perityphlitis,  acting  as  an  irritant,  just  as 
any  other  foreign  body  would.  Heller  denies  that  anatomical 
changes  in  the  mucous  membrane  may  result  from  the  presence  of 
ascarides  in  the  intestines.  F.  Mosler  ("  Thierische  Parasiten,"  von 
Mosler  u.  Peiper,  Nothnagel's  "Spec.  Path.  u.  Ther.,"  Bd.  vi,  S. 
196)  gives  the  statistics  of  cases  where  small  erosions  and  enteritis 
were  caused  by  the  ascarides.  Huber  (/.  c.)  defends  the  idea  that 
the  ascarides  secrete  a  strong  chemically  irritating  toxin.  While  he 
was  engaged  in  studying  the  lumbricoid  worms,  he  noticed  that  an 
irritating  itching  occurred  on  his  own  head  and  neck  ;  that  large 
lumps  appeared  on  his  neck  and  smaller  ones  on  his  forehead. 
His  right  ear  became  swollen  ;  the  ear-passage  discharged  profusely 
for  an  hour;  there  was  a  continuous  throbbing  in  his  head,  starting 
from  the  right  ear.  Besides  these  there  was  catarrh  of  the  con- 
junctivae, accompanied  by  violent  itching,  which  increased  to  che- 
mosis  on  the  right  side,  and  itching  of  the  hands.  Miram  has  twice 
observed  similar  symptoms  in  his  own  case,  while  examining 
Ascaris  cquoram. 

In  many  cases  only  single  specimens  of  Ascaris  lumbricoides  exist 
in  the  intestine.  They  may,  however,  be  present  in  the  intestine 
in  enormous  quantities,  especially  in  children.  In  the  case  of  a 
twelve -year-old  boy,  observed  by  Fauconneau-Dufresne,  over  5000 
roundworms  passed  off  in  a  period  of  two  to  three  months,  and  on 
one  occasion  103  specimens  were  vomited. 
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It  was  formerly  positively  denied  that  ascarides,  even  if  present 
in  great  numbers,  could  cause  obstruction  of  the  intestine.  Recent 
observations,  however,  show  that  they  may  completely  obstruct  the 
intestine,  not  only  temporarily,  but  even  for  a  longer  period  of  time. 
This  is  shown  by  an  interesting  case,  described  by  Stepp,  in  which 
roundworms  caused  fatal  ileus  in  a  child  four  years  old.  Dr.  Basil 
M.  Taylor  described  a  case  of  intestinal  obstruction  ("  Am.  Journ. 
Obstet,"  June,  1899)^  a  boy  four  years  old  due  to  a  mass  of 
ascarides  and  necessitating  operation.  The  child  died  three  days 
after  the  laparotomy.  Dr.  Donald  R.  McCrae  has  reported  a  case 
where  lumbricoids  were  the  cause  of  obstructing  the  small  intestine 
("Lancet,"  Sept.  16,  1899).  My  personal  opinion  is  that  obstruc- 
tion caused  by  conglomeration  of  lumbricoids  is  undoubtedly  pos- 
sible, for  the  parasites  have  a  way  of  intertwining  in  the  bowel  of 
the  living  host,  and  must  act  as  an  obturating  mass,  both  mechanic- 
ally and  refiexly. 

Diagnosis. — This  is  easy,  if  ascarides  are  found  in  the  matter 
excreted  or  vomited,  or  if  the  eggs  of  the  ascarides,  which  may 
easily  be  recognized  by  their  shell  and  covering  of  albumin,  can  be 
detected  in  the  evacuations.  Eichhorst  states  that  the  latter  are 
often  found  in  the  bits  of  excrement  sticking  to  the  anus.  Charcot 
crystals  are  found  but  seldom  in  the  evacuations  in  the  case  of 
ascarides. 

Prognosis. — In  general  the  prognosis  is  favorable,  since  the  pre- 
viously mentioned  serious  results  are  rare  in  comparison  with  the 
frequent  occurrence  of  ascarides.  It  is  better,  however,  to  prevent 
these  entirely  and  to  expel  the  ascarides  as  soon  as  their  presence 
is  discovered. 

Therapeutics. — Preventatives. — Bodily  cleanliness  and  cleanli- 
ness in  the  kitchen  (careful  cleansing  of  vegetables  and  fruits),  and 
avoiding  the  use  of  water  from  springs  or  wells  too  near  to  the 
privies,  are  fundamental  rules.  Whenever  there  is  the  least  suspi- 
cion of  impure  water,  it  should  be  sterilized  prior  to  drinking,  if 
better  water  can  not  be  secured.  This  at  least  renders  the  trans- 
mission of  ascarides  to  human  beings  more  difficult ;  uncleanliness, 
on  the  contrary,  facilitates  it.  This  is  proved  by  the  fact  that  the 
parasites  are  found  much  more  rarely  in  civilized  peoples,  and  in  the 
adults  of  the  higher  classes,  while  they  are  much  more  widespread 
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in  uncivilized  nations,  in  uncleanly  insane,  and  also  in  children  in 
whom  the  habit  of  cleanliness  is  not  developed,  and  who  often  infect 
their  mouths  with  their  fingers  which  may  be  contaminated  with 
earth  possibly  containing  ascaris  eggs. 

For  expelling  the  ascarides,  santonin,  which  has  completely  dis- 
placed the  formerly  used  Flores  cina  (the  mother-plant  of  the  san- 
tonin), is  recognized  to  be  the  best  remedy.  It  does  not,  accord- 
ing to  Schroeder's  observations,  kill  the  roundworms,  but  renders 
their  stay  in  the  small  intestine  so  unpleasant  that  they  go  into 
the  large  intestine  and  then  easily  pass  off  with  the  evacuations. 
Since  santonin,  if  repeatedly  taken  in  large  doses,  may  cause  the 
symptoms  of  intoxication,  urticaria,  vomiting,  yellow  vision,  convul- 
sions, and  delirium,  it  is  advisable  to  give  an  aperient  a  few  hours 
later, — calomel,  castor  oil,  pulv.  liquor,  comp.,  effervescent  citrate 
of  magnesia,  etc., — so  that  the  santonin  may  be  removed  from  the 
intestines  after  it  has  done  its  work.  In  children,  santonin  is  to  be 
prescribed  in  doses  of  0.02  to  0.05  gram,  or  ^  to  1  grain,  three 
times  daily,  as  a  powder  or  in  the  form  of  troches.  Santonin  may 
be  given  in  combination  with  calomel  thus  : 

R  .      Calomel, gr.  j  to  gr.  ij 

Santonin, gr.  ]/$• 

M.     SlG. — One  powder  three  times  daily. 

Wormseed  or  chenopodium  in  doses  of  grains  xx  to  xxx  is  an  effec- 
tive remedy.  The  oil  of  chenopodium,  dose  5  to  10  drops,  acts 
similarly.  Thymol  in  doses  of  ^  to  2  grams  (grains  viiss  to  xxx) 
is  .effective  for  the  expulsion  of  ascarides.  But  the  practitioner  will 
rarely  require  anything  more  than  santonin. 

Oxyuris  vermicularis  (Seatworm,  Pinworm). 

This  is  a  small  white  filiform  or  thread-shaped  parasite.  The 
male  is  5  mm.  long,  0.2  mm.  thick;  the  female  is  12  mm.  long,  and 
0.5  to  0.6  mm.  thick.  The  head  of  both  male  and  female  is  a  small 
knob ;  the  mouth  is  surrounded  by  three  lips.  The  blunt  tail  end 
of  the  male  is  rolled  in  toward  the  ventral  side  ;  that  of  the  female  is 
drawn  out  like  a  bodkin.  The  eggs  have  a  length  of  0.05  mm., 
with  a  breadth  of  0.025  mm.  They  are  oval-shaped,  but  bulge  out 
more  on  one  side  than  on  the  other.  The  contents  of  the  unferti- 
lized  and    undeveloped  egg,   consisting  of  large  granules,   have  a 


576 


OXYURIS  VERMICULARIS. 


nucleus  with  a  nucleolus  inside  the  latter,  and  are  surrounded  by  a 
shell  possessing  several  layers. 

The  developed  eggs  contain  embryos  ;  they  are  not  discharged 
from  the  pregnant  females  whilst  they  are  in  the  human  intestine. 
The  oxyuris  eggs  are  not  discharged  until  after  this  parasite  leaves 
the  intestines  of  the  host.  Hence  the  feces  very  rarely  show 
oxyuris  eggs,  even  when  the  seatworms  are  present  in  the  bowel. 
In  rare  instances,  dead  female  oxyures  may  abort  (Leichtenstern) 
just  as  they  die,  and  then  eggs  may  be  observed  in  the  feces.  It 
is  not  necessary  to  look  for  eggs  in  attempting  the  diagnosis.  In 
this  infection  the  oxyuris  itself  is,  as  a  rule,  found  in  the  feces. 

This  parasite  at  first  stays  in  the  small  intestine.  Later  on  it  goes 
into  the  large  intestine,  and  especially  into  the  cecum.    The  pregnant 


Fig.  24. — Oxyuris  vermicularis. 
The  eggs  above  represent  the  undeveloped  form. 

females  go  to  the  lower  part  of  the  large  intestine  and  to  the  rectum, 
and  do  not  deposit  their  eggs  until  they  leave  the  latter. 

Infection  with  oxyuris  always  occurs  by  ingestion  of  ripe  ova  of 
the  parasite,  which  on  reaching  the  stomach  are  deprived  of  their 
shell  by  the  gastric  juice — at  least  so  it  is  presumed.  I  have  not 
been  able  to  find  any  report  in  the  literature  of  the  subject  whether 
oxyuris  eggs  can  really  be  digested,  or  rather  whether  the  shell  can  be 
digested  in  human  gastric  juice  or  not. 

The  liberated  embryos  settle  in  the  small  intestine.  After  some 
time  the  cohabitation  of  the  developed  parasites  takes  place  here. 
Then  they  spread  over  the  entire  large  and  small  intestines.  The 
pregnant  females  seem  to  prefer  settling  in  the  cecum.  If  their 
ovaries  are  full  of  eggs,  they  proceed  to  the  lower  part  of  the  large 
intestine  and  to  the  rectum  and  deposit  their  eggs  there. 
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Since  oxyures  and  eggs  are  often  found  on  the  mucous  mem- 
brane of  the  anus  and  in  its  immediate  neighborhood,  and  since 
the  patients,  especially  at  night,  just  before  and  during  sleep,  are 
often  forced  to  scratch  these  places  with  their  fingers  on  account 
of  great  itching,  the  fingers  as  a  result  are  veiy  easily  infected 
with  oxyuris  eggs.  If  live  female  oxyures  are  in  the  vicinity 
of  the  anus,  children  may  crush  the  females  and  thus  infect  their 
hands.  Oxyuris  eggs  are  rarely  found  in  the  feces.  Zenker 
has  repeatedly  detected  the  eggs  under  the  finger-nails  and  at  the 
base  of  the  nails.  These  eggs  may  get  into  the  mouth  and  thence 
into   the    stomach,  in  the  morning  before  the  hands  are  washed. 


Fig.  25. — Development  of  Ova  of  Oxyuris  vermicularis. — (After  Heller!) 
a  to  <?,  Segmentation  of  the  yolk,    f,  Ovum,  showing  embryo  of  tadpole  shape  (lateral  view),    g, 
Same  embryo  as  f  in  abdominal  view.       h,  Ovum   containing  worm-shaped   embryo,      i, 
Embryo  escaping  from  the  shell,     k,  Free-moving  embryo. 


Although  the  duration  of  life  of  the  parasite  is  but  short,  and  large 
numbers  of  worms  are  removed  daily  in  the  evacuations,  yet  in 
many  cases  (especially  children)  apparently  their  number  does  not 
diminish.  This  is  because  new  mature  eggs  are  always  being  brought 
into  the  stomach  and  intestines  as  a  result  of  self-infection,  and  their 
embryos  develop  here  very  quickly.  The  worms  may  also  be 
spread  by  uncleanly  bakers,  waiters,  and  fruit-dealers,  if  their  hands 
are  infected  with  eggs,  and  the  parasites  deposited  on  bread,  fruit, 
and  vegetables,  as  well  as  other  food-stuffs,  thus  contributing  to  the 
propagation  of  the  parasite. 
"—37 
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Curious  discrepancies  occur,  in  various  special  works  on  human 
intestinal  parasites,  concerning  the  deposit  of  the  ova  of  oxyuris  and 
the  method  of  their  dissemination.  Thus,  R.  Fleischer  ("  Spez. 
Pathol,  u.  Therapie  d.  Magen  u.  Darmkrankheiten,"  S.  1380)  and 
Mosler  and  Peiper  ("  Thierische  Parasiten,"  S.  227)  state  that  the 
oxyures  deposit  their  ova  in  the  colon  and  rectum  so  abundantly 
that  the  mucosa  is  covered  like  a  fur  (Fleischer).  Furthermore, 
that  the  feces  contain  enormous  numbers  of  ova  which  may  become 
dried  in  the  sun  and  be  disseminated  by  the  wind,  insects,  flies,  etc. 
(Mosler  and  Peiper).  These  errors  have  been  copied  from  text- 
book to  text-book. 

The  truth  is  that  the  pregnant  females  practically  never  deposit 
their  ova  as  long  as  they  live  within  the  human  intestine.  Emigra- 
tion of  the  oxyuris  is  the  first  act  of  propagation,  and  the  discharge 
of  the  eggs  is  associated  with  the  death  of  the  mother  worm.  The 
sexual  fertilization  of  the  females  takes  place  in  the  small  intestine. 
After  this  the  migration  begins  at  once,  and  the  pregnant  females 
tarry  for  a  time  either  in  the  cecum  or  in  the  rectum.  This  delay 
varies  according  to  the  degree  of  maturity  of  the  eggs.  When  they 
are  ripe,  the  female  leaves  the  rectum. 

Drying  of  the  eggs  so  that  they  could  be  carried  by  the  wind 
would,  in  the  opinion  of  Dr.  Chas.  Wardell  Stiles,  probably  kill 
them.  The  temporary  sojourn  of  pregnant  females  in  the  rectum 
and  colon  gives  us  a  valuable  therapeutic  hint — namely,  the  use 
of  colon  and  rectal  irrigation  with  quinin,  gr.  xv  to  1  quart  of  warm 
water,  or  of  benzin,  grams  1.2  to  one  quart  warm  water,  or  of  one 
quart  of  quassia  infusion,  after  these  parasites  have  been  driven 
down  from  the  small  intestines  by  santonin. 

Fleischer  (/.  c,  p.  1 38 1)  asserts  that  oxyures  are  not  transmitted 
by  drinking-water,  and  there  are  other  authors  who  assert  that 
water  infection  does  not  play  a  great  role.  However,  this  question 
has  as  yet  not  been  satisfactorily  investigated,  and  to  be  on  the  safe 
side  it  will  be  wise  to  boil  the  drinking-water  in  families  where  oxy- 
uris infections  exist. 

Oxyures  are  found  all  over  the  globe.  They  are  most  frequently 
found  in  children.  Heller  reported  a  case  of  oxyuris  infection  in  a 
child  five  weeks  old.  Women,  however,  often  suffer  from  them, 
but  they  are  most  frequent  in  the  uncleanly  insane.     There  are  few 
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human  beings  who  at  one  period  or  another  of  their  life  have  not 
been  hosts  of  this  parasite. 

Symptomatology. — The  oxyures  present  in  the  small  intestine 
and  in  the  upper  part  of  the  large  intestine  do  not  cause  any  distinct 
disease  symptoms.  If  the  oxyures  are  present  in  great  numbers, 
marked  irritation  of  the  mucosa  results,  which  often  ends  in  catarrhal 
inflammation,  and  causes  diarrhea  (diarrhoea  verminosa).  In  this 
case  oxyures,  together  with  large  quantities  of  mucus,  may  be  found 
in  the  evacuations.  The  usual,  indeed  almost  the  regular,  symptom 
is  a  severe  itching  in  the  anus  and  its  neighborhood.  This  is  a  result 
of  the  irritation  of  the  mucous  membrane  by  the  parasites,  and  usu- 
ally starts  at  night  in  bed,  or  increases  considerably  at  this  time,  be- 
cause the  oxyures,  probably  as  a  result  of  the  warmth  of  the  bed,  and 
of  quiet,  proceed  partly  toward  the  anus  and  the  outside.  On  this 
account  oxyures  are  often  found  on  the  bed-sheet  in  the  morning. 
This  itching  may  be  so  violent  and  persistent  that  it  may  prevent 
the  patient  from  sleeping,  and  may  even  increase  to  violent  pain  and 
tenesmus.  If  the  skin  of  the  perineum  is  moistened  with  vaginal 
secretion,  oxyures  may  pass  from  the  neighborhood  of  the  anus 
into  the  vulva.  This  is  not  possible  if  the  skin  is  diy.  The  oxyures 
are  doubtless  more  frequently  carried  into  the  vagina  by  scratching 
with  hands  infected  with  the  eggs  pressed  out  of  dead  female  oxyures. 
Here  the  oxyures  cause  hyperemia,  increased  secretion  of  mucus,  and 
sometimes  also  hyperesthesia  and  leucorrhea.  Nymphomaniac  con- 
ditions, masturbation,  erections,  pollutions,  prostatorrhea,  and  sper- 
matorrhea may  be  caused  by  the  itching  irritation  of  the  vulva, 
testes,  penis,  and  rectum.  The  oxyures  get  under  the  prepuce  more 
rarely  (itching  irritation,  balanitis,  balanoposthitis).  In  severe  cases 
an  itching  (nervous)  of  the  skin  may  also  appear  at  other  places  in 
the  body.  The  remaining  symptoms  correspond  with  those  observed 
in  the  case  of  ascarides.  Two  cases  of  intractable  pruritus  vulvae 
in  my  practice  were  traced  to  oxyures,  and  this  very  annoying 
symptom  was  cured  by  santonin  treatment  and  vaginal  irrigations 
with  infusion  of  quassia  to  remove  possible  oxyures  in  the  genital 
passage. 

Diagnosis. — This  can  be  easily  and  certainly  made,  since  oxy- 
ures, which  usually  are  in  quick  motion,  are  always  found  in  the 
evacuation  in  this  infection,  and  at  times  the  eggs  can  be  found  in 


580  TREATMENT    OF    OXYURIS     INFECTION. 

the  neighborhood  of  the  anus  ;  their  presence  there  being  caused 
by  the  scratching  of  the  patient,  during  which  pregnant  and  emi- 
grated females  are  mashed  and  killed.  Charcot-Leyden  crystals 
are  found  but  seldom  in  the  feces  in  these  cases. 

Prognosis. — This  is  favorable,  for  even  if  the  disease  may  be 
persistent  as  a  result  of  frequently  repeated  self-infections,  it  may 
nevertheless  be  absolutely  cured  by  rational  therapeutics  and  by 
cleanliness. 

Therapeutics. — Just  as  in  the  case  of  ascarides,  santonin  usually 
renders  valuable  service  in  driving  out  these  parasites  from  the  small 
intestine  into  the  larger.      (See  Treatment  of  Roundworms.) 

The  following  formula  of  Mosler  is  one  which  I  have  prescribed 
with  uniformly  good  results,  particularly  in  children  : 

&.     Santonin, 0.2 

Olei  ricini, 

Syr.  rubi  idsei, aa     50.0 

Chloroform, 1.0. 

M.     SlG. — One  to  two  tablespoonfuls  in  the  evening. 

Benzin  given  internally  as  described  in  the  section  on  the  treat- 
ment of  tapeworms,  and  also  when  used  in  the  form  of  colon  irriga- 
tions (20  drops  to  a  pint  of  warm  water),  has  in  my  experience  proved 
efficacious  in  three  cases.      Aperients  are  required  simultaneously. 

It  is  also  advisable  to  rinse  out  the  large  intestine  frequently  with 
water  to  which  thymol,  salicylic  acid,  quinia,  soap-water,  and,  in 
very  obstinate  cases,  boric  acid  has  been  added.  Infusions  of 
quassia  and  of  garlic  as  enemata  are  highly  recommended.  If  the 
neighborhood  of  the  anus  itches  very  much,  it  is  to  be  anointed  with 
gray  ointment  (hydrarg.  ciner.),  which  also  prevents  the  passing  over 
of  the  oxyures  into  the  vulva.  It  is  sometimes  very  difficult  to  rid 
children  completely  of  them,  and  several  attempts  are  always  neces- 
sary for  a  satisfactory  result.  Some  cases  require  daily  irrigation 
treatment  and  weekly  doses  of  santonin  for  a  month  or  more. 

Trichotrachelidae  (Leuckart)  (Whipworm).     Trichuris  trich- 

iura  (old  name,  Trichocephalus  dispar). 

This  parasite  was  first  observed  and  described  by  Morgagni. 
The  designation  whipworm  is  well  merited,  since  it  really  has  the 
shape  of  a  whip,  the  handle  of  which  is  formed  by  the  thick  tail  end, 
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the  thong  by  the  head  extremity,  which  is  elongated  and  thin,  resem- 
bling a  hair.  The  tail  end  of  the  male  is  rolled  in,  not  toward 
the  ventral  side,  as  in  the  case  of  Ascaris  lumbvicoides  and  Oxyuris 
vermicularis,  but  toward  the  dorsal  side.  The  male  has  a  length 
of  40  mm.,  the  female  45  to  50  mm.  The  vulva  in  the  female 
is  at  the  beginning  of  the  lower  part  of  the  body  ;  in  the  male  the 
cloaca  is  at  the  end  of  the  body,  and  a  spicule  projects  from  it. 
The  eggs  are  oval,  0.05  mm.  long,  colored  brownish,  have  small 
shining  knobs  at  both  poles,  and  may  thus  be  easily  distinguished 
from  other  eggs. 

The   whipworm    has    its    usual  •  habitation    in    the    cecum,  very 
rarely  lower  down  in  the  colon.      It  has  been  asserted  by  Klebs  and 


Fig.  26. — Trichuris  trichiura  (Old  Name,  Trichocephalus  dispar). 
A.  The  organism  with  the  elongated  whip-like  thread  is  the  female  parasite.     B.  The  shorter 
form  is  the  male  parasite.     The  elongated  whip  is  not  the  tail,  for  the  tip  end  of  it  represents 
the  head. 


Heller  that  the  parasite  encircles  and  grasps  projecting  bits  of 
mucosa  and  thus  holds  on  to  it  by  its  narrow  whip-like  head  end. 
But  Leuckart,  Kuchenmeister,  Mosler,  and  Peiper  have  observed 
that  this  long  thin  head  end  is  actually  embedded  under  the  mucosa 
beneath  the  epithelium. 

Etiology. — The  embryos  of  the  whipworm  do  not  need  an 
intermediate  host  for  their  development.  They  get  into  the  stomach 
probably  in  the  drinking-water  or  with  vegetable  food  (fruit  or  vege- 
tables). The  whipworm  requires  no  intermediate  host  for  its  life 
histoiy  (Leuckart),  and  its  eggs  require  from  four  to  six  months, 
even  one  year,  for  development  of  the  embryo  (Davaine-Leuckart) 
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within  the  egg.  After  maturity  and  escape  of  the  embryo  from  the 
egg  it  requires  four  to  five  weeks  to  reach  full  growth  in  the  human 
intestine.  They  then  migrate  to  the  cecum,  where  they  usually 
remain.  Moosbrugger  reported  a  case  of  whipworm  infection  in  a 
little  boy  which  ended  fatally.  It  had  been  brought  on  by  the 
ingestion  of  garden  earth,  which  contained  the  eggs  of  this  parasite, 
as  was  later  determined. 

Symptomatology. — Single  specimens  of  the  parasite  do  not 
cause  any  disease  symptoms.  If  larger  numbers  occur  in  the 
colon,  diarrhea  and  nervous  symptoms  may  appear.  Pascal, 
Valleix,  and  Barth  report  cases  that  died  under  manifestations  of 
severe  cerebral  symptoms ;  at  autopsy  the  brain  and  meninges 
were  found  normal,  but  enormous  numbers  of  trichocephalides  were 
found  in  the  intestines  (see  Pascal,  "Bull.  Soc.  Med.,"  No.  3,  p. 
59  ;  also  Valleix,  "  Guide  du  Medicin  praticien,"  vi,  p.  98).  Burk- 
hardt  ("  Deutsche  med.  Wochenschr.,"  1880,  No.  34)  reports  a  case 
of  intractable  diarrhea  and  emaciation  extending  over  a  period  of 
nine  months  and  finally  eventuating  in  icterus  which  was  due  to  in- 
testinal infection  with  this  parasite.     The  case  eventually  recovered. 

Diagnosis. — If  the  parasites  or  their  eggs  are  found  in  the  feces, 
the  diagnosis  is  easy.  The  eggs  have  the  shape  of  minute  almonds, 
but  more  symmetrical.     Charcot  crystals  are  also  often  found. 

Therapeutics. — The  manner  in  which  this  parasite  penetrates 
under  the  mucosa,  and  its  frequent  envelopment  in  masses  of  mucus, 
render  the  complete  eradication  difficult  at  times.  The  treatment 
requires  time  and  patience.  The  best  results  are  obtained  from 
benzene  irrigation  of  the  colon  (5j  benzene  to  one  quart  warm  water)  ; 
at  the  same  time  benzene  is  given  internally.  Extract  of  male-fern 
is  recommendable,  employed  in  the  same  manner  as  advised  under 
paragraph  on  tapeworms.  Rosenheim  recommends  thymol  (2.0),  to 
be  given  several  times  a  day. 

Trichinella  spiralis.     Trichina  spiralis  Owen,  1835  ;   Trichin- 
ella  spiralis  (Owen)  Railliet.     Trichinosis. 

The  infection  with  this  parasite  occurs  by  the  ingestion  of 
meat,  particularly  pork,  containing  the  trichinella.  There  are  three 
stages  of  the  disease:  (1)  The  intestinal,  (2)  the  migration,  and 
(3)  the  encapsulation  stage.      It  appears  that  this  parasite  was  first 
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observed  in  1832  by  Hilton,  prosector  at  Guy's  Hospital,  London. 
He  did  not  recognize  the  true  character  of  the  minute  worm,  but 
described  countless  small,  calcareous  concretions  which  he  mistook 
for  "  gargols."  James  Paget,  in  1835,  first  discovered  the  round- 
worm contained  in  the  capsules.  The  fine,  hair-like  and  curled-up 
parasite  was  more  closely  described  by  Owen,  and  defined  as  Trichina 
spiralis. 

The  credit  of  having  methodically  studied  and  clearly  set  forth 
the  histogenetic  relations  of  trichinosis  and  the  role  played  in  the 
pathogenesis  by  the  trichinella  is  due  to  Zenker  ("Deutsch.  Arch.  f. 
klin.  Med.,"  Bd.  i,  1866).  The  parasite  is  found  in  two  forms: 
(1)  The  intestinal  trichina,  which  is  sexually  mature,  and  (2)  the 
muscle  trichina,  which  is  sexually  immature. 

1.  The  intestinal  trichinella  is  a  fine,  hair-like  worm,  narrower  at 
the  cephalic  end,  and  possessing  a  head  smaller  than  the  rest  of  the 
body.  The  tail  of  the  male  has  a  bilobed  prominence,  between  the 
divisions  of  which  the  cloaca  is  placed ;  the  parasite  does  not 
possess  any  spicule.  The  female  has  a  blunt  rounded  tail,  the 
reproductive  outlet  being  situated  near  the  anterior  part  of  the  body. 
The  ova  are  exceedingly  small,  and  are  developed  inside  the  body 
of  the  maternal  worm,  the  embryos  being  viviparously  produced  at 
the  rate  of  100  a  week  after  the  entrance  of  the  female  into  the 
intestine. 

2.  The  muscle  trichinella,  as  it  is  ingested  in  the  infected  meat, 
develops  its  sexual  apparatus  after  it  has  entered  the  intestinal  canal 
of  its  host.  About  three  to  four  hours  after  ingestion  of  the  infected 
meat  the  capsules  containing  the  embryos  open  and  the  latter 
rapidly  develop.  Within  two  days  these  muscle  larvae  are  matured 
and  fecundation  of  the  female  takes  place.  The  development  of  the 
parasite  from  the  period  of  the  impregnation  to  the  time  of  sexual 
maturity  is,  under  favorable  conditions,  less  than  three  weeks,  the 
various  steps  of  development  occurring  approximately  in  the  follow- 
ing periods  of  time : 

(a)  Maturation  of  muscle  larvae  within  two  to  three  days  of  in- 
gestion of  infected  pork. 

(p)  Birth  of  embryos  occurs  in  seven  days  more. 

(c)  In  about  two  weeks  the  young  brood  has  migrated  from  the 
intestine  of  the  host  into  his  muscles,  where  further  changes  occur ; 
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namely,  the  formation  of  a  minute  capsule  and  deposition  of  lime 
salts  in  the  capsule  and  parasite.  According  to  Zenker,  cases  in 
which  none  but  encapsulated  trichinellae  are  found  are  instances  of 
healed  trichinosis. 

Symptoms. — The  gastro-intestinal  symptoms,  which  appear  in 
from  two  to  three  days  after  the  ingestion  of  the  infected  meat, 
consist  of  anorexia,  gastric  distention,  nausea,  vomiting,  diarrhea, 
and  colicky  pains.  The  blood  examination  shows  marked  eosino- 
philia. 

The  symptoms  after  the  penetration  into  the  muscles  are  fever, 
nausea,  marked  myalgic  pains,  with  stiffness  and  swelling  of  the 
muscles,  edema  of  the  face,  and  in  some  cases  insomnia,  delirium, 
and  death  from  marasmus  or  pneumonia. 

Diagnosis  of  Infection  with  Trichinella  spiralis. — During  the 
first  week  of  this  infection  the  diagnosis  can  very  rarely  be  estab- 
lished. In  fact,  the  diagnosis  always  presents  difficulties  when  one 
is  confronted  with  an  isolated  case  or  the  first  cases  of  a  coming 
epidemic.  The  recognition  of  the  trichinosis  is  easy  only  in  cases 
that  occur  during  the  prevalence  of  an  epidemic  of  this  infection. 
Aside  from  the  phenomena  which  are  expressions  of  disturbances  of 
the  central  nervous  organs  and  peripheral  nerves,  the  delirium, 
hyperesthesia,  and  anesthesia  of  the  skin,  the  distress  felt  at  all 
muscular  movements,  even  those  of  chewing  and  deglutition,  the 
dyspnea  in  consequence  of  invasion  of  the  respiratory  muscles, 
mydriasis  and  painful  movability  of  the  eyes,  there  are  peculiar 
cutaneous  edemas  which  are  almost  constantly  present  and  are  quite 
characteristic  and  important,  especially  when  one  has  limited  the 
diagnosis  by  exclusion  of  other  possible  infections. 

The  clinical  picture  that  trichinosis  presents  is  really  only  avail- 
able for  exact  diagnosis  after  the  expiration  of  the  first  week 
following  the  infection.  Then  we  are  confronted  almost  invariably 
with  bronchitis,  which  may  later  eventuate  into  pneumonia,  particu- 
larly so  if  the  accumulated  secretion  can  not  be  expelled  on  account 
of  the  insufficiency  of  the  expiratory  muscles.  If  in  addition  to 
these  nervous  and  respiratory  symptoms  we  can  also  observe  muscu- 
lar pains  and  edemas  following  an  acute  gastro-intestinal  attack, 
the  practitioner  should  think  of  trichinosis,  especially  if  fever  is 
present.      The  next  efforts  should  be  directed  to  eliminating  other 
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possible  infections,  that  may  produce  similar  effects — namely,  the 
exanthematous  fevers,  typhoid  fever,  influenza,  and  malaria.  Neph- 
ritis and  hepatitis  will  have  to  be  excluded,  also  cardiac  diseases, 
because  these  also  may  lead  to  edema.  Here  frequent  analyses  of 
the  urine  are  helpful,  because  these  diseases  are,  as  a  rule,  associated 
with  albuminuria,  whereas  trichinosis  only  exceptionally  gives  rise 
to  albuminuria.  If  the  practitioner  has  gone  through  with  all  these 
differentiations,  he  has  finally  limited  his  diagnosis  to  infectious  poly- 
myositis or  trichinosis.  Both  of  these  may  present  the  identical 
symptoms.  An  initial  edema  of  the  face,  and  especially  of  the 
eyelids,  speaks  for  trichinosis,  if  these  signs  are  present.  But  the 
only  reliable  evidences  for  the  diagnosis  can  be  obtained  from  micro- 
scopic examination  of  the  feces,  if  for  intestinal  trichincllce,  and  of  an 
excised  piece  of  muscle  for  muscle  trichincllce. 

Unfortunately,  examination  of  the  feces  is  often  negative  and  no 
trichinella  are  found,  although  undoubted  trichinosis  exists,  so  that 
absence  of  trichinella  from  the  feces  does  not  exclude  trichinosis. 
Even  excision  of  a  piece  of  the  biceps  or  deltoid  muscle  may  show 
no  trichinella.  However,  this  effort  of  diagnosis  is  more  fre- 
quently rewarded  by  finding  the  parasite  than  by  examination  of 
the  stool.  The  anamnesis  is  important  if  the  patient  has  eaten 
imperfectly  cooked  pork  ;  and  if  some  of  the  meat  of  the  same  pig 
is  obtainable  and  can  be  shown  to  be  infected,  the  diagnosis  is 
naturally  beyond  a  doubt. 

Prognosis  depends  on  the  amount  of  infected  pork  eaten  and  the 
degree  to  which  it  was  contaminated.  The  statistics  of  German  re- 
ports show  a  variable  mortality.  Dr.  C.  W.  Stiles  reports  that  his 
figures  of  the  German  total  mortality  are  5.6  per  cent.  The 
fatality  depends  upon  the  intensity  of  the  infection.  In  108  infec- 
tions in  Weimar,  for  instance,  there  were  no  deaths  ;  but  in  an 
epidemic  in  Hedersleben  there  were  30  per  cent,  of  deaths  (Mosler 
and  Peiper,  /.  c,  p.  297),  so  that  it  is  hardly  possible  to  correctly 
express  the  mortality  in  percentages. 

Prophylaxis  consists  in  the  avoidance  of  meat  food  that  has  not 
been  prepared  in  such  a  way  as  to  kill  any  trichinae  that  might  exist  (by 
thorough  cooking,  exclusion  of  trichinous  pork  by  governmental  meat 
inspection).  The  objection  of  the  German  and  French  Governments 
to  American  pork  is  logically  set  forth  in  Mosler  and  Peiper's  work 
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(/.  c,  pp.  279  and  280).  They  base  their  statements  on  the  investi- 
gations of  Billings,  who  in  examining  meat  from  2701  pigs  (Boston, 
1879)  found  154  cases  of  trichinosis,  or  one  pig  in  17.53.  In  188 1 
Billings  found  75  pigs  infected  with  trichinella  among  2068  animals 
examined;  this  makes  a  proportion  of  one  in  27.46.  These  investi- 
gations of  Billings  require  confirmation,  and  it  does  not  appear  exact 
nor  logical  for  German  authorities  to  be  guided  by  them  exclusively 
when  the  official  statistics  of  the  United  States  Government,  based 
upon  thousands  of  examinations,  indicate  an  average  occurrence  of 
trichinosis  among  hogs  in  the  United  States  in  only  2  per  cent,  of 
these  animals. 

Treatment. — If  the  infection  is  recent, — within  three  to  five 
days, — gastric  and  colon  lavage  is  indicated  to  remove  the  parasites. 
Emetics  and  purgatives — ipecac  and  calomel — are  available  under 
these  conditions.  After  these  have  acted,  antiseptics  are  indicated 
to  destroy  the  remaining  trichinae.  The  best  are:  Salol,  gr.  v, 
t.  i.  d.;  carbolic  acid,  gtt.  iij,  t.  i.  d.,  largely  diluted;  tincture  of  iodin, 
betanaphthol,  bismuth  salicylate,  and  glycerin.  There  are  no  reme- 
dies that  can  influence  the  embryos  in  their  migration  through  the 
muscles.  Merckel  and  Fiedler  recommended  large  doses  of  gly- 
cerin. One  patient  who  had  eaten  trichinous  sausage  took  1 5  table- 
spoonfuls  in  a  day  and  recovered.  But  Peiper  and  Lesshaft  were 
unable  to  prevent  trichina  infection  in  rabbits  and  pigs  by  glycerin 
(Mosler  and  Peiper,  /.  c,  p.  307).  So  I  conclude  that  the  glycerin 
treatment  is  unreliable. 

There  can  be  no  doubt,  however,  that  benzene  is  an  effective 
remedy  against  trichina.  It  should  be  given  both  internally  and  at 
the  same  time  by  colon  irrigation.  Inwardly  it  is  given  in  the  fol- 
lowing form : 

R.   Benzene,  c.  p. , 6.0 

Mucilag.  acac,       25.0 

Succi  liquor.,  8.0 

Aquas  menth.  pip., 120.0. 

M.     SiG. — Dose,  one  tablespoonful  every  two  hours. 

As  a  colon  irrigation,  it  should  be  injected  through  a  high  rectal  tube 
in  the  strength  of  4  to  8  grams  of  benzene  to  one  quart  of  water. 

Santonin,  especially  when  combined  with  calomel  and  jalap  in 
form  of  a  powder  (santonin,  0.2  ;  calomel,  jalap,  and  white  sugar, 
each  o.  5  ;  make  into  6  powders  ;  give  one  powder  twice  daily). 
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In  systemic  trichinosis  the  recovery  depends  upon  the  "vis  medi- 
catrix  naturae."  But  individual  symptoms  need  attention.  The 
muscular  pains  are  best  treated  by  inunctions  with  hot  oil  and  chlo- 
roform, and  hot  baths  ;  the  insomnia  by  morphin,  sometimes  chloral 
and  sulfonal,  5  grains  of  each  at  one  dose  ;  the  profuse  sweating 
by  quinia,  atropin,  and  sponging.  There  may  be  grave  cardiac 
depression,  requiring  strychnin  and  digitalis.  The  diet  must  be 
nutritious  but  easily  digestible.  Careful  attention  should  be  given 
to  the  feeding. 

Strongylides.     Correct  name  :   Uncinaria  duodenalis  (Dubini, 

1843)  Railliet,  1885  (Hook-worm). 

Synonyms. — Anchylostoma  duodenalis  Dubini,  1843;  Strongylus 
quadridentatus  Siebold,  1851;  Dochmius  ancliylostomum  Molin, 
i860  ;  Sclerostoma  duodenale  (Dubini,  1843)  Cobbold,  1864  ; 
Strongylus  duodenalis  (Dubini,  1843)  Schneider,  1866;  Dochmius 
duodenalis  (Dubini,  1843)  Leuckart,  1876. 

Introductory  Remarks. — Infections  with  uncinaria,  or  anchylos- 
toma, as  it  is  better  known,  several  decades  ago  seem  to  have  been 
common  in  Italy.  It  was  observed  by  Dabini  in  1838  as  widespread 
in  Milan  and  upper  Italy.  Later  it  was  observed  in  Egypt  by  Bilharz 
and  Pruner.  In  185  I  Griesinger  recognized  it  as  the  cause  of  the  so- 
called  Egyptian  (tropical)  chlorosis.  Wucherer,  after  numerous  dis- 
sections, completely  confirmed  Griesinger' s  views.  By  him  and  by 
Lutz  and  other  investigators  the  parasite  was  found  in  other  tropical 
and  subtropical  lands.  It  has  been  found  to  occur  in  Brazil,  Peru, 
Bolivia,  Cayenne,  Jamaica,  Porto  Rico,  and  Cuba,  the  eastern  and 
western  coasts  of  Africa,  India,  and  Japan.  The  causal  relation  be- 
tween the  parasite  and  severe  anemia  was  also  determined  by  Wuch- 
erer and  Lutz.  Italian  investigators,  especially  Bozzolo,  Concato, 
Grassi,  Perroncito,  later  on  showed  that  the  Uncinaria  duodenalis,  or 
Anchylostoma  duodenale,  not  only  caused  the  well-known  severe 
anemia  of  the  Italian  tile  (brick)  makers,  but  also  the  so-called  tunnel 
anemia,  from  which  so  many  persons  employed  in  the  construction 
of  the  St.  Gothard  tunnel  suffered.  Perroncito  has  since  caused 
numerous  examinations  of  the  evacuations  of  the  miners  working 
in  the  mines  of  Sardinia,  southern  France,  and  Hungary  (Kremnitz, 
Schemnitz)  to  be  made.     These  miners  often  suffer  from  marked 
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anemia,  and  these  investigations  were  made  to  determine  its  cause. 
They  showed  that  it  might  also  be  traced  to  the  presence  of  hook- 
worms in  the  intestines.  Since  then  every  year  brought  new  facts, 
by  which  our  knowledge  of  uncinariosis  or  anchylostomiasis  and  its 
dependent  symptoms  has  been  enlarged.  Menche  and  Meyer  (1882 
and  1883)  first  detected  uncinariosis  or  anchylostomiasis  in  Germany 
in  brickyards  in  the  neighborhood  of  Bonn  and  Aix-la-Chapelle. 
Leichtenstern  observed  it  in  the  neighborhood  of  Cologne,  and  he 
instituted  thorough  investigations  by  which  the  etiology,  symptoma- 
tology, and  pathological  anatomy  of  the  disease  were  materially 
advanced.  Francotte  and  Masins  found  it  (1884)  existing  in  the 
coal  miners  near  Luttich  ;  van  Beneden  found  it  in  the  coal  miners 
at  Monts.  While  Miiller  and  Seifert  found  the  parasites  in  brick- 
makers  near  Wiirzburg,  Grawitz  found  them  in  four  Italian  brick- 
makers  employed  near  Berlin,  and  Bernheim  in  a  brickmaker  near 
Baden.  Since  that,  hook-worms  have  been  observed  in  numerous 
lands  and  districts — United  States,  Germany,  Switzerland,  Nether- 
lands, Belgium,  France,  and  Hungary.  According  to  my  experience, 
there  is  no  doubt  that  this  parasite  is  being  introduced  into  the 
United  States  by  Italian  and  Polish  laborers  and  their  families,  who 
at  times  are  found  to  have  uncinaria  in  their  stools.  Anemia  due  to 
this  condition  has  been  observed  among  them  in  certain  definite  dis- 
tricts in  Baltimore.  Our  soldiers  are  bringing  this  parasite  from  Porto 
Rico  ("  Phila.  Med.  Journ.,"  Mar.  10,  1900,  p.  541);  also  Dr.  Bailey 
K.  Ashford,  "Ankylostomiasis  in  Porto  Rico,"  "New  York  Med. 
Journ.,"  April  14,  1900).  A  recent  report  on  anchylostomiasis 
in  the  United  States  is  by  Drs.  Herman  B.  Allyn  and  M.  Behrend 
in  "American  Medicine,"  July  13,  1901,  p.  63,  to  which  reference 
should  be  had  for  illustrations  and  literature.  We  may  in  future 
expect  to  see  more  of  this  hitherto  rare  parasite  in  our  country. 
About  fifteen  new  cases  have  been  diagnosed  this  summer  (1901).* 
Natural  History  of  the  Uncinaria  duodenalis,  or  Anchy- 
lostoma  duodenale.  —  This  worm,  which  has  a  yellow-white  or 
brownish  color,  has  a  cylindrical  shape.  The  length  of  the  female 
is  10  to  12  mm.,  at  most  18  mm.;  that  of  the  male  is  6  to  8  mm., 


*  Dr.  John  L.  Yates  has  discovered  a  case  of  uncinariosis  at  autopsy  at  Bay  View 
Asylum,  Baltimore. 


FEMALE    PARASITE    MORE    DANGEROUS.  589 

rarely  10  mm.  Many  more  females  than  males  are  found  in  the 
human  intestine — 22  to  24  of  the  former,  10  of  the  latter  (Leichten- 
stern) ;  or  after  longer  duration  the  relation  is  6  :  1  (Schulthess). 
Under  high  powers  a  bell-shaped  mouth  capsule  may  be  seen  at 
the  cephalic  end.  This  capsule  is  provided  at  its  dorsal  edge 
with  two  small  teeth  ;  at  its  ventral  side  with  four  larger  ones, 
curved  inward.  Further  down  it  has  powerful  dagger-shaped 
strips  of  chitin,  by  means  of  which  the  parasite  pierces  the 
mucous  membrane  to  which  it  attaches  itself.  The  males  are 
shaped  like  threads,  white  in  color,  and  often  bent  in  angles. 
The  females  are  stretched  out,  thicker,  and  colored  yellowish- 
white  or  brownish  (the  color  being  due  to  the  blood  with  which 
they  are  filled).  The  fecundity  of  these  parasites  is  something  enor- 
mous.     According  to   Leichtenstern,  one  evacuation  weighing  233 
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Fig.  27. — Uncinaria  duodenalis,  or  Anchylostoma  duodenale. — {From  the  Author's 

Clinic.) 
The  smaller  one  is  the  male  parasite. 

grams  may  contain  4,216,930  eggs.  These  possess  a  bright  shell, 
while  their  contents  are  brownish.  They  are  usually  found  in  the 
stage  of  segmentation.  They  are  oval  in  shape,  0.05  mm.  long 
and  0.025  mm.  broad.  The  further  development  of  the  eggs  pro- 
ceeds outside  of  the  intestine  only.  The  number  of  the  parasites 
in  the  intestine  may  vary  between  15  and  3000  or  more  (Grassi). 
If  there  is  a  great  number  of  eggs  in  the  feces,  we  may  infer  that 
there  are  many  female  hook-worms  in  the  intestines.  The  para- 
sites adhere  to  the  intestinal  mucosa  by  suction.  They  act  like 
cupping  glasses,  the  six  teeth  and  the  dagger-shaped  formation  of 
chitin  at  the  bottom  of  the  mouth  capsule  taking  the  place  of  knives 
and  executing  the  preliminary  scarification. 

The  females  seem  to  be  much  more  gluttonous  than  the  males, 
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and  to  suck  more  blood  than  is  requisite  for  their  nourishment.  For 
this  nourishment  the  blood  plasma  principally  is  used;  most  of  the 
red  blood-corpuscles  leave  the  intestinal  canal  of  the  parasite  unutil- 
ized and  unchanged.  Since  the  severity  of  the  symptoms  does  not 
always  stand  in  a  fixed  relation  to  the  number  of  the  parasites  present 
in  the  intestines,  and  since  the  amount  of  blood  sucked  out  would 
scarcely  suffice  to  produce  a  severe  anemia  in  a  relatively  short 
period  of  time,  it  is  probable  that  some  other  injurious  influences, 
as  yet  unknown,  are  concurrent  with  the  loss  of  blood  and  the  di- 
gestive disturbances  occurring  in  uncinariosis,  or,  as  it  was  formerly 
called,  anchylostomiasis.  The  intestines  may  be  infected  simulta- 
neously by  Uncinaria,  Strongyloides ,  Ascaris  lumbricoides,  and  Oxy- 
tiris  vermiadaris. 

Lussano  ("  Contributo  alio  patogenesi  dell'  anemia  da  anchi- 
lostomiasi,"  "  Ri vista  Clinica,"  1890,  No.  11)  has  extracted  sub- 
stances from  the  urine  of  persons  having  hook-worms  which,  if 
introduced  into  the  circulation  of  the  blood,  caused  a  diminution  of 
the  red  blood-corpuscles  and  of  the  hemoglobin.  From  this  he 
infers,  possibly  correctly,  that  toxic  substances  are  formed  in  the 
intestines  in  the  case  of  uncinariosis,  and  again  absorbed,  which 
tend  to  damage  the  normal  composition  of  the  blood  (see  discussion 
on  Uncinariosis  in  "British  Med.  Journal,"  Sept.  1,  1900). 

The  uncinaria  does  not  live  in  the  duodenum  alone,  as  one  might 
infer  from  the  specific  name  "duodena/is."  It  is  even  more  fre- 
quently found  in  the  jejunum  and  ileum,  and  may  be  entirely  lacking 
in  the  duodenum. 

Etiology. — The  origin  of  new  hook-worm  epidemics  in  any 
district  can  always  be  traced  to  the  introduction  of  the  parasite  by 
one  or  more  persons  who  carry  them  in  their  intestines.  The  trans- 
mission to  healthy  persons  occurs  by  way  of  the  feces  of  the  sick, 
which  almost  always  contain  eggs  in  greater  or  less  amounts.  If 
the  infected  patients  evacuate  the  feces  charged  with  the  eggs  on 
the  open  ground,  the  embryos  under  favorable  conditions  may  de- 
velop into  larvae.  If  these  get  into  the  stomach  and  the  intestine, 
they  may  in  a  short  time  develop  to  mature  parasites,  as  the  beauti- 
ful experiments  carried  out  by  Leichtenstern  upon  human  beings 
prove.  He  studied  more  particularly  the  manner  of  infection  in  the 
brickyards  near  Cologne  and  Aachen,  where  mostly  Italians  and 
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Poles  work.  These,  with  their  families,  often  had  hook-worms  in 
their  intestines,  and  wherever  they  went  the  parasite  was  discovered 
in  other  individuals  with  whom  they  associated.  If  the  infected 
laborers  deposited  their  evacuations  in  the  brickyards, — a  frequent 
occurrence, — the  clay  of  which  the  bricks  were  made  was  impreg- 
nated with  the  embryos  of  the  parasites,  especially  after  a  rain. 
As  the  face  and  hands  of  the  laborer  are  usually  covered  with  a 
thick  layer  of  clay,  and  since  the  hands  are  usually  not  washed 
before  meals,  or  but  superficially,  the  larvae  may  easily  get  into 
the  mouth  and  stomach,  and  develop  further  in  the  intestine. 
Indeed,  Leichtenstern  has  repeatedly  detected  clay  in  the  feces  of 
the  laborers.  Besides,  the  contagion  in  the  brickyards  at  Cologne, 
Aix-la-Chapelle,  etc.,  was  often  caused  by  the  drinking-  or  wash- 
water.  This  came  through  wooden  pipes  which  were  rendered  tight 
by  infected  clay,  not  through  impermeable  iron  pipes,  so  that  eggs 
could  readily  get  into  the  water.  The  water  was  still  more  con- 
taminated if  it  flowed  through  earth  mixed  with  feces  containing 
eggs  before  it  got  into  the  water  pipes. 

It  has  been  suggested  that  the  larvae  may  also  get  into  the 
mouth  and  stomach  through  the  air — an  assumption  which  is  based 
upon  von  Schopf's  interesting  experiments.  This  observer  carried 
on  his  studies  in  mines  where  the  miners,  in  spite  of  all  precau- 
tions (washing  the  hands  before  meals,  sterilizing  drinking-water), 
often  suffered  from  anchylostomiasis.  He  therefore  inferred  that 
the  larvse  must  in  this  case  get  into  the  mouth  from  the  air. 
A  proof  of  this  assumption  was  sought  in  the  discoveiy  that  numerous 
anchylostomes  or  larvae  were  found  in  the  intestines  of  a  dog  that 
had  been  tied  at  a  place  where  the  air  forced  out  from  a  ventil- 
ating shaft  passed  by.  They  were  also  found  in  the  water  which 
was  condensed  from  the  aqueous  vapor  of  the  air  on  a  glass 
plate.  Dr.  Chas.  W.  Stiles,  zoologist  to  the  United  States  Bureau 
of  Animal  Industry,  is  of  the  opinion,  however,  that  this  is  far  from 
proof.  The  chances  for  error  here  are  too  great.  The  observation 
on  the  dog  is  worthless  until  it  is  shown  that  all  other  sources  of 
contamination  were  excluded  and  that  the  larvae  found  in  this 
animal  were  really  those  of  Uncinaria  duodcnalis,  for  there  are  two 
other  species  that  occur  in  the  dog.  Drying  the  embryo  to  a  point 
that  they  can  be  carried  by  the  wind  is  almost  sure  death  to  them. 
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In  winter  the  cases  of  uncinariosis  or  anchylostomiasis  in  the  brick- 
yards near  Cologne,  Aix-la-Chapelle,  and  other  cities  usually  cease, 
since  the  eggs  are  killed  by  the  cold.  They  usually  recommence, 
however,  in  the  spring  and  summer,  when  the  Italians  and  Poles  re- 
turn, for  these  laborers  usually  work  in  mines  in  more  southerly 
climates  during  winter. 

Symptomatology. — The  disease  symptoms  observed  in  uncina- 
riosis (anchylostomiasis)  may  be  divided  into  two  groups.  To  the 
first  belong  digestive  disturbances  in  the  stomach  and  intestines,  and 
complaints  dependent  on  these  organs.  Usually  these  complaints 
appear  soon  after  the  first  infection  with  the  larvae  of  the  hook-worms. 
They  may,  however,  continue  during  the  entire  duration  of  the  dis- 
ease, and  even  increase  in  intensity.  To  the  second  class  belong  the 
symptoms  of  a  disease  of  the  blood.  In  severe  cases  this  appears 
as  a  pernicious  progressive  anemia.  These  symptoms  usually 
appear  a  few  weeks  after  the  beginning  of  the  disease,  and  may 
reach  considerable  intensity  two  months  after  the  infection.  The 
symptoms  are  dependent  not  only  on  the  number  of  parasites  in  the 
intestines, — since  they  may  cause  severe  sickness  even  if  present  in 
only  moderate  numbers, — but  also  on  the  varying  power  of  resistance 
of  the  patients  and  on  the  degree  of  the  digestive  disturbances 
caused  by  the  parasites.  If  the  number  of  the  female  parasites  in 
the  intestine  is  especially  large,  the  anemia  increases  somewhat  more 
rapidly,  as  the  females  suck  more  blood  than  the  males.  Uncinari- 
osis or  anchylostomiasis  in  Porto  Rico  is  sometimes  associated  with 
malaria  (the  malarial  parasite  occurring  in  the  blood)  and  dysentery. 
Charcot- Ley  den  crystals  are  a  constant  element  in  the  evacuations. 

Local  Disturbances  (Digestive  Organs). — Disagreeable  sensa- 
tions of  oppression  and  fullness  in  the  gastric  region,  especially  in 
the  epigastrium,  which  may  increase  to  pain,  loss  of  appetite,  sour 
eructation,  nausea,  and  vomiting,  are  the  first  consequences  of 
uncinariosis  or  anchylostomiasis.  Meteorism  and  constipation  often 
occur  simultaneously.  Diarrhea  seldom  occurs  by  itself,  but  often 
alternates  with  constipation.  At  this  stage  all  symptoms  of  an 
anemia  dependent  upon  uncinariosis  or  anchylostomiasis  are  wanting. 

Symptoms  of  Anemia. — These  are  observed  a  few  weeks  after 
the  infection.  The  color  of  the  face  and  of  the  visible  mucous  mem- 
branes becomes  pale,  and  especially  the  lips,  the  conjunctivas,  and 
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the  sclerotics  show  great  pallor.  To  this  are  added  a  decrease  of 
strength,  loss  of  breath  at  least  during  bodily  movement  and  exer- 
tion, when  the  patient  easily  gets  into  perspiration,  experiences  pal- 
pitation of  the  heart,  flashes  before  the  eyes,  rumbling  in  the  ears, 
fainting  spells,  chilly  sensations,  and  weariness. 

The  pulse  is  at  first  soft,  but  quite  strong  ;  later  it  becomes  weak 
and  rapid.  In  some  cases  fever  sets  in,  especially  during  the  eve- 
ning. Besides  a  dilation  of  the  right,  or  occasionally  of  the  left,  ven- 
tricle, systolic  anemic  noises  at  the  heart  and  in  the  larger  arteries 
are  always  to  be  detected.  One  can  also  hear  strong  pulsations 
over  the  carotid  veins,  and  also  bellowing  murmurs  over  the  jugular 
and  crural  veins.  The  voice  is  often  hoarse.  Auscultation  and  per- 
cussion give  evidence  that  the  condition  of  the  lungs  is  either  normal 
or  a  slight  bronchial  catarrh  exists.  Uncinariosis  or  anchylostomiasis 
may  predispose  to  or  hasten  pulmonary  tuberculosis.  As  the  dis- 
ease advances,  the  functional  disturbances  of  the  digestive  organs 
increase.  The  appetite  ceases  entirely.  Sometimes,  however,  in- 
tense hunger  and  abnormal  desires  toward  entirely  indigestible 
matters  are  manifested, — earth,  clay,  lime  (geophagy,  allotriophagy), 
— especially  in  patients  in  tropical  countries,  and  among  these  more 
especially  the  children.  Duprey  ("  Lancet,"  Oct.  27,  1900)  believes 
that  dirt  eating  is  the  cause,  but  in  my  experience  it  was  also  fre- 
quently a  result,  and  did  not  exist  before  the  pronounced  anemia. 
The  tongue  is  coated,  the  taste  is  pasty,  sometimes  there  is  a  strong 
fcetor  ex  ore.  Muco-serous  masses  are  vomited  fairly  often,  and  these 
are  said  to  occasionally  contain  hook-worms.  In  some  patients  the 
feeling  of  tension  in  the  upper  part  of  the.  abdomen  and  nausea 
never  disappear  entirely.  Usually  persistent  constipation  exists. 
In  the  later  stage  of  the  disease  diarrhea  often  occurs.  In  two 
soldiers  that  had  been  to  Porto  Rico  I  observed  typical  dysentery, 
the  evacuations  containing  very  large  numbers  of  the  ova  of  uncina- 
ria.  If  the  evacuations  are  scanty,  they  are  also  colored  dark 
brown  or  black.  The  large  admixtures  of  blood,  which  are  often 
observed  in  the  tropics,  are  hardly  ever  noted  in  the  United  States 
and  Europe.  Microscopic  examination,  however,  shows  red  blood- 
corpuscles  in  the  evacuations  fairly  often.  This  can  be  explained  by 
the  habits  of  the  parasite  and  the  formidable  cutting  apparatus  in 
its  mouth.     The  evacuations  are  also  rich  in  undigested  food  par- 
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tides  (muscle-fibers,  starch  particles),  and  in  a  thorough  microscopic 
examination  Charcot  crystals  are  always  found  (Baumler,  Leichten- 
stern,  Perroncito),  just  as  in  the  case  of  the  other  intestinal  para- 
sites. Since  these  crystals  are  often  contained  in  considerable  num- 
bers in  the  mucus  of  the  evacuations,  the  mucous  particles  must  be 
especially  examined  microscopically.  If  they  are  wanting,  it  is  ad- 
visable to  prescribe  a  moderate  dose  of  calomel,  so  that  the  in- 
creased peristalsis  may  cause  the  mucus  adhering  to  the  mucous 
membrane  to  pass  out.  If  Charcot-Leyden  crystals  are  still  found 
in  the  feces  after  the  treatment  for  expelling  the  parasites,  it  is  an 
indication  that  there  are  still  parasites  remaining  in  the  intestines 
(Leichtenstern). 

Although  hook-worm  eggs  are  usually  found  in  the  evacua- 
tions, the  parasites  themselves  do  not  appear  or  are  found  only  in 
isolated  cases  so  long  as  no  anthelmintic  has  been  administered 
(Pistori-Parona).  There  are  cases  of  typical  uncinariosis  or  anky- 
lostomiasis in  which  neither  the  parasite  nor  ova  can  be  found  in  the 
stools  for  a  long  time.  The  reason  for  this  negative  result  may  be 
that  very  (qw  parasites  are  present,  and  these  firmly  attached. 
Besides  the  ova  of  uncinaria,  the  eggs  of  oxyures,  ascarides,  and 
whipworms  are  often  found  in  the  feces  simultaneously.  If  anti- 
parasitic remedies  are  given,  hook-worms  and  also  specimens 
of  Strongyloides  intestinalis,  oxyures,  roundworms,  and  whip- 
worms are  found  in  the  evacuations.  The  urine,  which  is  usually 
plentiful,  ordinarily  contains  much  indican  and  sometimes  also 
albumin  in  small  amounts.  Hemorrhages  into  the  retina,  which 
are  sometimes  observed  in  progressive  pernicious  anemia  due  to 
other  causes,  are  usually  lacking,  but  they  do  occur  in  rare  cases 
of  uncinariosis  (Grassi). 

Condition  of  the  Blood. — This  is  of  great  practical  importance, 
especially  for  diagnosis.  The  blood  flowing  from  a  needle  puncture 
in  the  finger  is  very  pale,  serous,  more  rarely  of  a  grayish-red  color 
(Masius  and  Francotte).  In  severe  cases  the  number  of  the  red 
blood-corpuscles  is  very  much  reduced  (according  to  Leichtenstern, 
to  one-third  ;  according  to  Stahl,  to  one-sixth).  The  hemoglobin  of 
the  blood  is  correspondingly  diminished  (according  to  Leichtenstern, 
to  one-sixth  of  the  normal  blood).  The  number  of  the  white  blood- 
corpuscles  was  moderately  increased  (leukocytosis)  in  both  of  my 
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cases  (14,000  and  15,000);  sometimes  it  is  increased  so  much  that 
the  condition  of  the  blood  coincides  with  that  of  leukemic  patients. 
Giles  ("  Brit.  Med.  Journ.,"  Sept.  I,  1 900)  reports  that  in  Assam  the 
leukocytes  were  decreased  ;  he  states  that  the  hemoglobin  was  1 1.5 
per  cent.,  the  red  corpuscles  1,145,000,  the  white  corpuscles  5338. 
In  the  case  reported  by  Allyn  and  Behrend  (/.  c.)  the  red  blood- 
cells  numbered  1,220,000  and  the  white  blood-cells  8650  on  the 
first  count.  Poikilocytes  and  microcytes  are  found  in  the  blood  some- 
what more  rarely  than  in  the  case  of  progressive  pernicious  anemia. 
The  eosinophilic  cells,  however,  are  always  present  in  larger  numbers 
(Leichtenstern).  Besides  these,  gigantoblasts,  nucleated  red  blood- 
corpuscles,  and  white  blood-corpuscles  containing  fat  particles 
(marrow  cells)  are  found  in  the  blood  fairly  often  in  the  case  of 
anchylostomiasis.  The  disease  may  cause  death  in  a  few  weeks  in 
especially  acute  cases  if  not  treated  ;  it  usually  lasts  for  many  months 
and  even  years,  even  with  good  treatment.  Since  the  life  of  the 
parasites  in  the  intestines  lasts  at  most  eight  years,  the  disease  may 
heal  of  itself  if  a  new  infection  is  avoided.  This  self-limited  ter- 
mination, however,  occurs  very  rarely,  especially  in  patients  belong- 
ing to  the  lower  classes.  The  disease  oftener  goes  into  the  third 
stage,  which  is  characterized  by  marasmus  and  severe  complications. 
In  this  stage  the  patients  grow  weaker  and  weaker,  so  that  finally 
they  can  no  longer  leave  their  beds.  Edema,  effusions  into  the 
serous  cavities,  albuminuria,  nephritis,  wasting  of  the  muscles,  and 
great  dyspnea  set  in,  accompanied  by  hemorrhages  in  the  mucous 
membrane,  the  brain,  the  kidneys,  and  also  by  enlargement  of  the 
spleen  and  the  liver.  Sometimes  the  patients  complain  of  pains  in 
their  bones,  which  are  probably  caused  by  changes  in  the  marrow 
(as  in  the  case  of  leukemia),  and  also  of  violent  headache,  hyper- 
esthesia, paresthesia,  and  rumbling  noises  in  the  ears.  Delirium 
and  muscular  cramps  may  also  appear,  with  increasing  apathy  and 
weakness,  terminating  in  marasmus. 

Pathological  Anatomy. — The  anatomical  changes  correspond 
almost  entirely  to  those  observed  in  progressive  anemia.  Besides 
the  advanced  anemia  of  all  organs,  one  can  detect  a  pronounced 
fatty  degeneration  in  all  the  glandular  organs,  especially  in  the 
gland  cells  of  the  stomach,  the  intestines,  the  pancreas,  and  the 
liver.      It  may  also  be  noted  in  the  kidney  and  the  heart-muscle. 
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Hemorrhages  of  the  meninges,  of  the  dura,  of  the  medullary  sub- 
stance of  the  brain,  and  also  changes  in  the  marrow  of  the  bones 
like  those  occurring  in  medullary  leukemia,  have  been  found.  In  a 
few  cases  amyloid  degenerations  of  the  liver,  the  kidneys,  the  spleen, 
the  stomach,  and  the  intestines  have  been  observed  (Leichtenstern). 
The  small  intestine  contains  bloody  mucus,  and  here  and  there 
clotted  blood.  Very  often  the  intestinal  mucosa  is  in  a  state  of 
intense  enteritis.  At  those  places  where  the  worms  have  attached 
themselves,  numerous  ecchymoses  and  bloody  infiltrations  can 
always  be  detected.  If  the  autopsy  be  made  soon  after  death, 
numerous  live  and  moving  parasites  may  be  found  in  the  intestine, 
attached  to  the  mucous  membrane,  while  others  that  have  become 
detached  from  the  mucous  membrane  are  already  dead. 

Diagnosis. — The  recognition  of  uncinariosis  or  anchylostomiasis 
and  its  differentiation  from  a  progressive  pernicious  anemia  arising 
from  other  causes,  and  also  from  cancerous  cachexia,  are  facilitated 
by  the  discovery  of  the  eggs  of  the  hook-worms  and  of  Charcot- 
Leyden  crystals  in  the  evacuations.  A  thorough  microscopic  ex- 
amination of  the  feces  is  therefore  absolutely  necessary  in  all  cases 
where  there  is  any  suspicion  of  these  parasites.  The  diagnosis  is 
made  still  more  certain  if  the  parasites  themselves  are  found  in  the 
evacuations,  and  it  is  therefore  advisable  to  administer  an  aperient 
and  an  anthelmintic,  that  their  passage  outward  may  be  facilitated. 
If  the  anamnesis  shows  that  the  patient  has  lived  in  a  region  in 
which  uncinariosis  or  anchylostomiasis  occurs  endemically,  if  he  is 
a  brickmaker  or  miner,  the  detection  of  eggs  alone  constitutes  a 
positive  diagnosis.  The  presence  of  Charcot-Leyden  crystals  is,  of 
course,  confirmatory.  If  the  evacuations  still  contain  the  above 
crystals  after  the  expulsion  treatment,  it  means  that  some  parasites 
have  remained  in  the  intestines.  After  several  weeks  have  elapsed 
during  which  no  eggs  or  crystals  have  been  found  in  the  evacuations 
we  can  assume  a  complete  cure. 

Prognosis. — Uncinariosis  or  anchylostomiasis  is  a  severe  and  dan- 
gerous disease,  which  may,  if  let  alone,  cause  death  in  a  period  of  time 
varying  from  a  few  weeks  to  several  months.  Authentic  reports  of 
spontaneous  cures  have  not  come  to  my  notice.  The  prognosis  is 
favorable  if  the  expulsion  be  carried  out  in  time.  Indeed,  patients  in 
whom  the  anemia  has  already  reached  an  advanced  stage  may  rap- 
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idly  recover  if  the  parasites  be  expelled.  If  the  removal  of  the  para- 
site is  incomplete,  there  is  first  an  improvement,  and  then  the  anemia 
increases  again,  rendering  a  new  expulsion  treatment  necessary. 
Even  in  those  cases  where  the  disease  has  entered  the  third  stage, 
it  may  in  some  cases  yet  be  cured  if  the  treatment  is  rational  and  if 
no  incurable  complications  have  set  in.  If  the  latter  is  the  case,  the 
prognosis  of  course  is  unfavorable. 

Therapeutics. — Prophylaxis.  —  Those  persons  suffering  from 
uncinariosis  or  ankylostomiasis  must  be  separated  from  healthy 
persons  and  those  suffering  from  other  diseases  in  order  to  prevent 
transference  of  the  infection.  The  evacuations  are  to  be  either  burned, 
disinfected,  or  covered  with  boiling  water.  Corrosive  sublimate  solu- 
tion (1 :  1000)  or  carbolic  acid  or  formaldehyd  solutions  are  also 
effective.  In  the  absence  of  these  an  abundance  of  chlorid  of  lime 
should  be  used,  or  the  evacuations  should  be  burnt,  and  the  tools 
used  in  handling  them  (shovels)  held  in  the  fire.  The  owners  of 
brickyards  should  be  compelled  to  construct  a  sufficient  number  of 
tight  privies,  which  should  be  frequently  disinfected,  and  in  the  con- 
struction of  which  care  should  be  taken  to  prevent  contamination  of 
the  neighboring  soil  with  the  feces.  The  water  must  not  be  carried 
in  wooden  but  in  iron  pipes.  Pure  drinking-water  should  also  be 
provided  in  mines,  and  both  brickmakers  and  miners  should  be 
admonished  to  wash  and  brush  their  hands  thoroughly  and  to  clean 
their  finger-nails  before  eating. 

Medicinal  Treatment. — If  one  wishes  to  expel  the  hook-worms, 
experience  shows  that  the  ethereal  extract  of  male-fern  and  thymol 
render  equally  good  service.  Extract  of  male-fern  may  be  given  in 
large  doses,  according  to  Perroncito  (10  to  30  grains  at  a  time),  or 
in  repeated  smaller  doses  (2  to  4  grains  daily  on  an  empty  stomach), 
according  to  Parona.  (See  the  paragraph  on  treatment  of  tape- 
worms.) The  evening  before  the  patient  takes  two  tablespoonfuls 
of  castor  oil,  or  a  pint  of  the  effervescent  citrate  of  magnesia,  and 
the  next  morning  the  anthelmintic  remedy,  either  on  an  empty 
stomach  or  after  drinking  a  small  cup  of  black  coffee.  The  patient 
is  to  take  the  drug  in  bed,  on  account  of  the  nauseating  and  sometimes 
debilitating  effect.  The  parasites  are  poisoned  by  the  remedy,  release 
their  hold  on  the  mucous  membrane,  and  are  carried  out  with  the 
feces.    According  to  the  results  of  the  examination  of  the  evacuations, 
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the  administration  of  this  remedy  can  be  omitted  or  is  to  be  repeated. 
At  first  usually  the  females  pass  off,  and  later  on  the  males.  If  more 
males  than  females  are  found  in  the  evacuations,  it  is  a  proof  that  the 
cure  so  far  has  been  a  success.  After  the  administration  of  the  ex- 
tract of  male-fern,  other  aperients  are  also  to  be  prescribed  to  remove 
both  the  parasites  and  the  remedy  from  the  intestines.  If  the  ad- 
ministration is  repeated,  we  must  not  forget  that  it  may  cause  intoxi- 
cation phenomena,  vertigo,  double  vision,  and  albuminuria.  If  no 
more  eggs  and  Charcot- Leyden  crystals  can  be  discovered  in  the 
stools  two  or  three  weeks  after  the  treatment,  the  cure  is  complete. 
If,  on  the  contrary,  new  eggs  are  found,  the  treatment  must  be 
repeated. 

Besides  the  extract  of  male-fern,  Bozzolo  and  Graciolo  also  advise 
the  use  of  thymol  in  daily  increasing  doses  (2.0  to  10.0).  In  the 
use  of  this  remedy  great  care  is  required ;  Mosler  and  Peiper  caution 
against  it  and  Leichtenstern  observed  a  fatal  collapse  in  a  patient  after 
the  administration  of  6  grams.  The  autopsy,  however,  showed  a 
fatty  degeneration  of  the  heart  ("  Deutsch.  med.  Wochenschr.,"  1887). 
Thymol  is  to  be  given  in  gelatin  capsules,  together  with  coffee  or 
bouillon,  and  later  on  an  aperient  must  be  prescribed,  but  alcohol 
in  any  form  imist  be  avoided.  It  is  a  constant  preparation,  whilst 
extract  of  male-fern  varies  greatly  in  pharmaceutic  efficacy. 
Thymol  is  decidedly  the  cheaper  drug  of  the  two.  Failures  to 
expel  the  anchylostoma  occur  under  both  remedies,  but  they  are 
rare  exceptions.  Santonin  and  pomegranate  have  also  been  em- 
ployed for  this  purpose,  but  they  possess  no  special  advantages. 

The  ova  of  the  hook-worms  are.  so  characteristic  that  they  can 
scarcely  be  confounded  with  those  of  other  parasites.  They  might 
possibly  be  mistaken  for  oxyuris  eggs,  but  these  always  contain 
embryos.  The  eggs  of  oxyuris  on  treatment  with  dilute  acetic  acid 
exhibit  a  separation  of  the  external  layer  of  the  chorion,  raising  it 
from  the  inner  layer  like  a  blister.  This  does  not  occur  with  the 
eggs  of  uncinaria. 

After  the  destruction  of  the  parasites,  good  nourishment  and  iron 
preparations  are  to  be  prescribed  if  the  anemia  does  not  quickly 
improve.  This  is  a  most  important  part  of  the  after-treatment.  The 
form  of  iron  must  necessarily  vary  with  the  special  indications  and 
requirements  in  each    case.     The  organic  forms  of  iron  do  not,  in 
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my  experience,  accomplish  better  results  than  the  Blaud  pill  or  the 
ferric  chlorid.  The  iron  administered  does  not  become  absorbed 
into  the  blood ;  it  benefits  by  protecting  the  iron  in  the  nucleo-albu- 
mins  of  the  food  from  becoming  converted  into  sulphids  (Hemmeter, 
"Phila.  Med.  Jour.,"  vol.  v,  p.  168;  "Absorption  of  Iron  from  the 
Gastro-intestinal  Tract,"  etc.).  In  very  rare  cases  the  gastric  mucosa 
is  so  sensitive  after  an  attack  of  uncinariosis  or  ankylostomiasis  that 
these  forms  of  iron  may  disagree.  In  those  cases  a  trial  should 
be  made  with  ferratin  if  iron  is  indicated. 

Strongyloides  intestinalis. 

Synonyms:  Anguillula  intestinalis  Bavay,  1877;  Anguillula 
stercoralis  Bavay,  1877;  Rhabditis  stercoralis  (Bavay,  1877);  Lep- 
todera  intestinalis  (Bavay)  Cobbold,  1879;  Leptodera  stercoralis 
(Bavay)  Cobbold,  1879;  Pseudorhabditis  stercoralis  (Bavay)  Per- 
roncito,  1881  ;  Rhabdonema  strongyloides  Leuckart,  1883;  Strongy- 
loides intestinalis  (Bavay)  Grassi,  1879;  Rhabdonema  intestinale 
(Bavay)  R.  Blanchard,  1885. 

This  parasite  was  first  discovered  in  the  evacuations  of  soldiers 
affected  with  the  so-called  Cochin-China  diarrhea,  by  Normand,  in 
1 876.  Bavay  studied  the  worm  more  carefully  ( 1 876)  and  described 
it  under  the  name  of  "Anguillula  stercoralis"  asserting  that  it  dif- 
fered but  little  from  a  worm  which  occurred  in  the  earth,  and  known 
as  the  Rhabditis  terricola  Dujardin,  genus  Leptodera  Schneider. 
There  can  be  no  doubt  from  the  scholarly  description  given  by 
William  Sydney  Thayer  ("Journ.  of  Experimental  Med.,"  vol.  vi, 
p.  75,  "On  the  Occurrence  of  Strongyloides  in  the  United  States") 
that  infection  with  this  parasite  occurs  in  this  country.  I  refer  to 
this  article  for  a  full  description  of  the  biology  of  this  organism,  and 
the  clinical  features  manifesting  themselves  when  it  affects  the 
human  intestinal  canal;  also  for  a  very  full  bibliography  on  this  sub- 
ject. Dr.  Richard  P.  Strong,  who  is  now  Director  of  the  United 
States  Army  Pathological  Laboratory  at  Manila,  has  also  given  an 
excellent  account  of  a  case  of  infection  with  this  worm,  which  is, 
however,  embodied  in  the  report  by  W.  S.  Thayer.  (See  Richard 
P.  Strong,  "  Cases  of  Infection  with  Strongyloides  intestinalis,  First 
Recorded  Occurrence  in  North  America,"  "Johns  Hopkins  Hos- 
pital  Reports,"  vol.  x,  1901,  p.  91  ;  Strong  has  reported,  further, 
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cases  and  studies  carried  on  in  the  Philippine  Islands  in  "Circulars 
on  Tropical  Diseases,"  Chief  Surgeon's  Office,  Manila,  P.  I.,  Feb., 
1901.)  These  worms,  when  observed  in  the  evacuations  of  patients, 
are  extremely  active,  about  0.3  mm.  long,  and  0.022  wide.     They 


Fig.  28.— Adult  Strongyloides  intestinalis  (Parasitic  Form).—  {After  Richard  P. 
Strong ,  Johns  Hopkins  Hospital  Reports,  vol.  x,  Plate  II.) 

are  generally  found  intimately  mixed  with  fecal  matter,  swimming 
forward  and  backward  with  eel-like  motions.  These  are  the  larvae 
which  later  on  develop  into  sexually  mature  forms.  In  the  larvae 
the  esophagus  can  be  seen  within  the  body  of  the  worm ;  it  is  di- 
lated at  two  places.  The  sexual  apparatus,  which  is  rudimentary  in 
the  larva,  can  be  recognized  as  an  oval,  glistening  body,  on  the  anal 


Fig.  29. — Rhabditiform  Embryo  of  Adult  Fig.  28. -(After  Richard  P.  Strong,  Johns 
Hopkins  Hospital  Reports,  vol.  x,  Plate  II.) 

side,  between  the  intestine  and  the  body  surface.  Sexually  mature 
forms  are  never  found  in  the  fresh  or  recent  dejection.  The  esoph- 
agus, as  already  stated,  shows  two  distinct  expansions.  In  the 
expansion  nearest  to  the  intestine,  three  conical,  chitinous  teeth  are 
recognizable,  which  are  placed  in  the  form  of  a  Y.  The  intestinal 
canal  proceeds  from   the  esophagus,  extends  through  the  worm, 
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and  ends  in  a  papilla  situated  on  the  right  side  of  the  animal,  just 
above  the  base  of  the  tail. 

When  fecal  masses  containing  embryos  of  Strongyloides  intestinalis 
are  placed  in  an  incubator,  at  300  to  350  C,  and  allowed  to  remain 
there  for  thirty  hours,  the  rhabditis  embiyos  are  developed  into  fully 
formed  male  and  female  rhabdites.     The  transition  into  the  sexually 


Fig.  30.— Adult  Male  of  Free-living  Generation.—  {After  Richard  P.  Strong,  Johns 
Hopkins  Hospital  Reports,  vol.  x,  Plate  II.) 

mature  forms  occurs  by  a  process  of  molting,  which  may  start  after 
twenty-four  hours.  The  males  may  then  grow  to  a  length  of  0.7 
mm.,  and  a  thickness  of  0.04  mm. ;  the  females  may  grow  to  1.2 
mm.  in  length,  and  0.075  mm-  m  thickness.  The  characteristic 
shape  of  the  esophagus  is  now  much  more  distinct  than  it  was 
in  the  larvae.      The  head  end  is   rounded,  and  near  the  mouth 


Fig.  31.— Adult  Female  of  Free-living  Generation.— {After  Richard  P.  Strong,  Johns 
Hopkins  Hospital  Reports,  vol.  x,  Plate  II.) 


orifice  there  are  four  "small  cuticular  openings,  which  are  tactile 
papillae.  The  larger  female  has  a  sharp  and  conical  tail  ending,  but 
in  the  smaller  male  the  tail  ending  is  curved  in  and  grows  narrower 
more  abruptly  than  in  the  female.  The  vulva  of  the  female  lies 
somewhat  below  the  middle  of  the  body,  and  in  it  terminate  both 
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uteri.  In  close  proximity  to  the  anal  opening,  in  the  male,  there 
are  two  thin  spicules,  representing  the  copulatory  organ.  The 
spicules  are  slightly  curved  and  cone-shaped.  The  sexual  opening 
in  the  female  is  situated  about  the  middle  of  the  body.  The  uterus 
contains  a  number  of  eggs,  some  of  which  permit  of  recognition  of 
the  young  embryo.  Soon  after  the  development  of  the  sexually 
mature  stage  fecundation  takes  place  with  the  passage  of  the  eggs 
into  the  uterus.  The  eggs  are  ellipsoidal  in  form,  0.07  mm.  long, 
and  0.045  mm.  broad.  They  are  deposited  at  a  stage  of  advanced 
segmentation;  sometimes  the  escape  of  the  embryos  occurs  in  the 
uterus.  The  embryos  of  the  second  generation  are  very  similar 
to  the  former  embryos,  those  of  the  first  generation.  A  further 
interesting  metamorphosis  occurs  when  these  embryos  of  the  second 
generation  are  transformed  into  worms,  which  represent  the  youth- 
ful strongyloides. 

Then  the  esophagus  loses  its  characteristic  bulbous  and  club 
shape,  and  becomes  a  uniform  cylindrical  tube,  extending  to  the 
middle  of  the  body,  beyond  which  it  is  not  recognizable.  The 
tooth  apparatus  is  lost,  the  tail  end  is  converted  into  a  slender  pro- 
cess, gradually  becoming  smaller,  ending  not  pointedly,  but  bluntly. 
The  sexual  apparatus  also  disappears.  This  transformation  into 
the  adult  Strongyloides  intestinalis  occurs  in  about  thirty  to  thirty-six 
hours.  On  the  fifth  day  of  the  culture  the  filaria-like  larvae  of  this 
phase  are  already  present  in  large  numbers,  and  after  eight  days 
they  are  present  exclusively,  for  at  that  time  the  sexually  mature 
rhabditiform  types  have  perished.  The  filaria-form  larvae  of  the 
adult  strongyloid  form  do  not  undergo  any  further  changes.  It 
seems  that  they  are  not  equipped  for  any  extensive  free  life,  though 
by  some  investigators  it  has  been  suggested  that  such  a  life,  of  this 
phase  of  the  parasite,  may  possibly  occur  in  other  hosts. 

We  have,  then,  the  following  phases  of  metamorphosis  :  (1)  Adult 
parthenogenetic  strongyloid  forms  produce  the  ova,  either  in  the 
stage  of  segmentation  or  with  embryo  already  forming  within  the 
uterus  ;  (2)  the  ova  develop  into  rhabditiform  embryos  ;  (3)  sexual 
maturity  by  molting  ;  (4)  conjugation  and  fecundation  ;  (5)  embryos 
of  the  second  generation  ;  (6)  transformation  into  the  large  strongy- 
loid form.  These  larvae  undergo  no  further  changes  outside  the 
body  of  the  host. 
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The  alternation  of  free  and  of  parasitic  generations,  which  was  first 
studied  by  Leuckart,  in  a  (frog)  nematode  known  as  Ascaris  nigro- 
venosa  (  =  Rhabdonema  nigrovenosuni),  has  been  designated  by  this 
investigator  as  " heterogonia."  Ercolavi  designates  it  "Dimorpho- 
biosis."  If  deductions  are  to  be  made  from  the  studies  of  Leuckart 
with  this  parasite,  we  must  look  for  the  sexually  mature  condition 
of  the  filaria-form  larvae  of  Strongyloides  intestinalis  in  the  original 
host,  the  human  being.  According  to  Grassi,  Segre,  and  Leichten- 
stern,  the  rhabditiform  larvae  are  usually  transformed  directly  into 
the  filaria-form,  and  the  sexually  mature  free-living  intermediate 
generation  ("  Zwischengeneration ")  is  the  exception.  It  is  not 
known  whether  these  parasites  are  true  hermaphrodites  or  whether 
they  are  parthenogenetic  ("parthenogenesis"  meaning  the  virginal 
reproduction,  in  which  the  whole  development  of  the  embryo  is 
effected  without  the  aid  of  fecundation).  Leuckart  believes  that 
the  worms  are  hermaphrodites,  but  Grassi  and  Calandruccio  conceive 
the  reproduction  to  be  parthenogenetic. 

Symptoms  of  the  Infection  of  Human  Intestinal  Canal. — 
Grassi,  Seifert,  and  Parona  conclude  from  their  observations  that  the 
presence  of  millions  of  these  parasites  in  the  human  intestinal  canal 
does  not  cause  specific  morbid  symptoms.  Leichtenstern  ("  Ueber 
Anguillula  intestinalis,"  "Deutsch.  med.  Wochenschr.,"  1898,  xxiv, 
p.  118)  has  also  observed  large  numbers  of  rhabditiform  embryos  of 
strongyloides  in  the  stools  of  the  same  individuals  for  years.  They 
were  constantly  present,  and  the  persons  infected  appeared  in  normal 
condition.  He  concedes  that  the  presence  of  such  enormous  num- 
bers of  these  parasites  may  increase  an  already  existing  diarrhea,  but 
believes  that  the  diarrhea  must  be  due  to  some  other  primary  cause. 
This  view  was  previously  expressed  by  Calmette  ("Archiv  de  Med. 
Nav.,"  1893,  lx,  pp.  207,  261,  and  335).  R.  P.  Strong  (/.  c),  from  a 
microscopic  study  of  sections  from  two  fatal  cases  in  Manila,  and  from 
observations  made  on  five  clinical  cases,  does  not  regard  the  parasite 
as  harmless  ;  but,  on  the  other  hand,  he  does  not  consider  it  par- 
ticularly dangerous.  He  believes  that  it  is  capable  of  setting  up  an 
enteritis,  expressing  itself  in  an  intermittent  diarrhea.  In  the  plates 
accompanying  Dr.  Strong's  article  ("Johns  Hopkins  Hospital  Re- 
ports," vol.  x)  the  embryos  are  shown  beneath  the  epithelium  of 
the  villi,  and  in  figure  7,  of  Plate  III,  the  embryos  are  shown  lying 
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within  the  walls  of  the  crypts  of  Lieberkuhn  ;  and  in  a  note  ap- 
pended to  the  article  Dr.  Strong  announces  that  monkeys  have  been 
successfully  infected  by  feeding  them  the  embryos  of  Strongyloides  in- 
testinalis  through  a  stomach-tube.  The  animals  suffered  from  diar- 
rhea, and  their  stools  contained  large  numbers  of  the  ova  of  strongy- 
loides, containing  unhatched  embryos. 

In  the  feces  of  human  beings  infected  with  this  worm  Strong 
could  find  no  ova,  and  Thayer  could  find  only  two  eggs  in  the  ex- 
amination of  a  great  many  stools  from  his  three  cases.  So  much 
is  evident :  the  diagnosis  of  this  infection  in  the  human  being  can 
practically  not  be  made  by  the  discovery  of  the  eggs  in  the  feces. 
We  will  have  to  look  for  rhabditiform  embryos.  Nor  was  Strong 
ever  able  to  find  the  adult  female  strongyloid  form  in  the  feces. 
As  the  Strongyloides  intestinalis  frequently  occurs  simultaneously 
in  the  human  intestinal  canal  with  the  Uncinaria  duodenalis,  a  dis- 
tinction between  the  two  becomes  necessary,  and  can  be  facilitated 
from  the  description  of  the  Uncinaria  already  given.  In  severe  in- 
fections with  this  latter  parasite  (uncinariosis)  the  eggs  are  always 
very  numerous  in  the  stools. 

Treatment. — Strong  asserts  that  the  mild  forms  yield  to  the 
treatment  of  thymol  in  the  same  doses  as  recommended  for  the 
Uncinaria  dnodenalis.  Thayer's  cases  were  treated  with  bismuth 
subnitrate,  rest  in  bed,  and  diet.  Thymol  was  also  given  on 
several  occasions  in  two  doses  of  30  grains  taken  with  an  hour's 
interval,  and  in  one  case  fluid  extract  of  male-fern,  but  neither 
eggs  nor  mother  worms  were  found  in  the  stools.  The  diarrhea, 
if  present,  should  be  treated  like  any  other  diarrhea  of  in- 
fectious origin  (see  vol.  1,  p.  352,  "Entozoic  Diarrhea").  Tan- 
nigen,  bismuth  subgallate,  and  opium  may  become  necessary. 
Tonic  treatment  by  strychnin,  iron,  and  quinin,  appears  to  be 
useful. 

The  conclusions  of  Dr.  Richard  P.  Strong,  and  those  of  Dr.  Wm. 
S.  Thayer,  with  regard  to  the  biology  of  the  strongyloides,  have 
been  confirmed  by  Dr.  Chas.  Wardell  Stiles,  of  the  United  States 
Bureau  of  Animal  Industry,  Department  of  Agriculture.  Literature 
concerning  this  parasite  will  be  found  in  the  report  by  Dr.  W.  S. 
Thayer  (/.  c),  which  embodies  the  first  three  cases  that  have  been 
observed  in  this  country. 
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It  is  not  considered  necessary  to  append  the  literature  on  intes- 
tinal parasites.  It  is  very  satisfactorily  compiled  in  the  "  Index- 
Catalogue  of  the  Surgeon  General's  Library"  and  "Bibliography 
of  Medical  and  Veterinary  Zoology,"  by  Stiles  and  Hassall,  now 
being  published  by  the  United  States  Bureau  of  Animal  Industry, 
and  in  the  treatise  on  "Animal  Parasites  "  by  Mosler  and  Peiper,  in 
Nothnagel's  "Spec.  Path.  u.  Ther.,"  Bd.  vi  ;  also  in  J.  Ch.  Huber's 
comprehensive  work,  "Bibliographic  der  klinischen  Helminthologie," 
and  various  publications  of  Leichtenstern,  especially  in  volume  iv  of 
Penzoldt  and  Stintzing's  "Handbuch  d.  speciellen  Therapie  innerer 
Krankheiten." 
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The  pathology  and  etiology  of  rectal  diseases  are  essentially  the 
same  as  those  of  the  abnormalities  as  they  occur  in  other  parts  of 
the  intestine.  The  reader  is  referred  to  previous  chapters  (vol.  i) 
for  questions  of  physiological  or  pathological  interest ;  accord- 
ingly, this  chapter  will  be  devoted  more  especially  to  diagnosis  and 
treatment  of  rectal  diseases. 

Examination  of  the  Rectum. 

Elevation  of  the  patient's  hips  is  an  essential  to  the  proper 
examination  of  the  rectum.  Without  instruments  the  physician 
who  has  acquired  some  degree  of  skill  in  the  use  of  his  fingers 
may  achieve  a  complete  ocular  inspection  of  the  rectum  by 
the  following  method :  The  patient  should  be  anesthetized  as 
he  lies  on  his  back.  When  the  anesthesia  is  complete  he  should 
be  turned  to  the  Sims  posture ;  his  left  arm,  however,  should 
be  drawn  forward  beneath  him  and  across  his  chest.  His  thighs 
should  be  drawn  toward  his  chin  until  they  are  at  an  angle  of 
about  950  with  his  trunk.  The  physician  should  now  lean  him- 
self against  the  patient's  knees,  pass  his  right  arm  under  the  patient's 
hips,  and  lift  the  trunk  toward  him.  At  the  same  time,  with  his  left 
hand  clasping  the  patient's  right  foot,  the  physician  should  steady 
the  patient's  right  thigh.  The  patient  now  resting  on  his  left 
shoulder  and  knees  may  be  easily  supported  by  the  assistant  who 
at  the  same  time  manages  the  anesthetic.  The  physician  should 
now  point  his  index-fingers  as  shown  in  figures  32  and  33,  and  after 
well  lubricating  them  bury  them  in  the  anus  to  the  depth  of  his 
knuckles.     Now   he    should    forcibly    separate    his    fingers   in  the 

606 


DIGITAL    PROCTOSCOPY. 


607 


direction  of  the  ischial  tuberosities.  This  manipulation  opens  the 
anus  and  permits  an  inrush  of  air  to  the  rectum,  which  inflates  this 
organ  to  such  a  degree  that  the  mucosa  may  be  seen  smoothly 
lining  the  rectum  to  the  depth  of  6  to  8  inches  (15.24  to  20.32  cm.) 
if  the  rectal  valves  do  not  obstruct  the  view.  The  transverse 
diameter  may  be  from  2  to  4  inches  (5.08  to  10.16  cm.).  Under 
certain  conditions  the  rectum  will  not  inflate.      The  absence  of  in- 


Fig.  32. — The  Position  of  the  Hands  for  Noninstrumental  Proctoscopy. 


flation  instead  of  being  regarded  as  evidence  of  the  inutility  of  this 
method  of  examination,  should  be  regarded  as  a  sign  of  one  or  the 
other  of  the  following  several  conditions  :  namely,  acute  rectitis 
with  edema ;  far-advanced  hypertrophic  rectitis  ;  a  close  tubular 
stricture  of  rectum ;  malignant  growth  or  extrarectal  and  intrapelvic 
disease  which  limits  the  expansion  of  the  rectum ;  invagination  of 
the  sigmoid  into  the  rectum  or  the  rectum  into  itself;  gaseous 
distention  of  a  part  of  the  bowel  above  the  rectum ;  accumulations 
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of  intra-abdominal  fat ;  peristalsis  or  spasm  of  the  circular  muscular 
fibers  of  the  rectum;  or  it  may  be  the  result  of  the  patient's 
voluntary  resistance.  All  of  which  may  be  easily  differentiated  by 
a  method  which  presently  will  be  described.  If  this  method  of 
examination  is  practised  by  the  physician,  he  will  be  able  to  discover 
at  a  glance  most  of  the  diseases  to  which  this  organ  is  subject;  it 


Fig.  33. — The  Position  of  the  Fingers  after  their  Introduction  into  the  Anus. 
Figures  32  and  33  have  been  previously  used  in  the  "Journal  of  the  American  Medical  Associa- 
tion" and  in  the  "  Philadelphia  Medical  Journal." 


does  not,  however,  permit  him  to  accomplish  more  than  the  diagnosis 
of  the  disease. 

Certain  instruments  and  appliances  are  required  for  a  perfect  and 
painless  inspection  of  the  rectum.  The  chair  and  the  instruments 
which  I  have  designed  for  this  examination  are  shown  in  the  illustra- 
tions, figures  34,  35,  36,  and  37.  The  following  method  of  examina- 
tion requires  neither  local  nor  general  anesthesia,  for  the  reason  that 
it  is  painless  and,  as  the  rectum  is  normally  empty,  neither  physics 
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nor  enemata  are  required  for  the  patient's  preparation.  Such 
measures  may  be  useful  in  the  preparation  of  the  patient  for  local 
treatment  after  diagnosis  is  made,  but  if  they  be  not  employed  the 
condition  in  which  one  then  finds  the  rectum  may  have  an  obvious 
diagnostic  significance  ;  for  example,  the  presence  and  location  of 
pus  or  blood  in  the  rectum  may  signify  the  location  of  the  lesion 


Fig.  34. — The  First  Position  of  the  Patient  for  Martin's  Proctoscopy. 

in  which  they  have  their  origin.  The  presence  of  feces  in  the  case 
of  obstipation  may  help  to  determine  the  location  of  the  obstructing 
rectal  valve. 

The  patient  should  be  required  to  sit  on  the  operating  chair  with 
his  right  knee  crossed  over  his  left.      His  knees  should  be  lifted  to 
touch  the  knee-piece  which  is  attached  to  the  left  arm  of  the  chair, 
n— 39 


6lO  PROCTOSCOPIC    CHAIR 

The  patient's  left  arm  should  be  folded  at  his  side  and  his  elbow 
drawn  a  little  behind  him  and  his  right  arm  folded  across  his  chest 
in  such  a  way  that  his  hand  shall  rest  upon  the  small  pillow  beneath 


Fig.  35. — The  Second  Position  of  the  Patient,  Illumination  Apparatus,  etc. 

his  left  cheek  (Fig.  34).  The  physician  should  now  carry  the  back 
of  the  chair  from  the  upright  to  the  horizontal  position.  It  may 
then  be  observed   that  the  patient   lies   comfortably  in   the   Sims 
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posture.  The  illumination  apparatus  should  now  be  carried  forward 
as  shown  in  figure  35.  After  a  careful  ocular  inspection  has  been 
made  of  the  ischiorectal  region  and  anal  verge,  these  parts  should 


Fig.  36. — Putting  the  Patient  into  the  Third  Position. 


be  subjected  to  a  careful  palpation  and  then  the  interior  of  the  fixed 
or  anal  rectum  should  be  examined  with  the  finger.  Before  the 
physician  proceeds    to  a  specular  examination  he  should   palpate 
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the  pelvic  floor  between  the  inserted  finger  and  that  of  the  free 
hand. 

The  introduction  of  an  instrument  into  the  rectum  may  be  much 


Fig.  37. — Martin's  Posture  for  Proctoscopy. 
Figures  34,  35,  36,  and  37  have  been  previously  used  in  the  "  American  Gynaecological  and  Ob- 
stetrical Journal  "  and  in  the  "  Philadelphia  Medical  Journal." 


facilitated  by  thoroughly  lubricating  it  and  placing  its  end  against 
the    external   sphincter   and   requiring  the  patient   to   bear   down. 
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Bearing  down  depresses  and  thins  the  pelvic  floor,  relaxes  the 
levator  ani,  expands  the  external  sphincter,  and  presses  the  relaxing 
internal  sphincter  over  and  upon  the  proctoscope  (Fig.  38).  A  tight 
or  spasmodically  contracted  sphincter  may  thus  be  entered  without 
difficulty  and  without  provoking  pain.  The  obturator  (Fig.  39) 
should  now  be  withdrawn  and  the  inspection  of  the  anus  made. 
This  inspection  should  be  made  coincident  with  a  very  slow  with- 
drawal of  the  anoscope,  as  suggested  by  H.  A.  Kelly. 

The  examination  of  the  movable  inflatable  rectum,  which  is  the 
portion  that  is  above  the  pelvic  floor,  requires  that  the  patient  shall  be 
turned  into  a  posture  which  is  equivalent  to  the  knee-chest  posture. 


Fig.  38. — Martin's  Proctoscope. 


This  is  achieved  by  placing  upon  the  patient's  right  shoulder  a 
suspender  which  is  attached  to  the  chair  and  by  tilting  the  chair  to 
Martin's  posture,  which  is  shown  in  figure  37.  The  foot-board  of 
the  chair  should  now  be  lowered  to  afford  an  easier  access  to  the 
patient.  The  protoscope  should  be  introduced  by  the  manceuver 
previously  described  till  its  end  shall  have  passed  the  levator  ani 
muscle,  at  which  time  its  point  must  be  directed  backward  and 
upward  into  the  hollow  of  the  sacrum.  The  withdrawal  of  the 
obturator  is  followed  by  spontaneous  inflation  of  the  rectum.  The 
physician  should  now  observe  the  degree  of  rectal  distention,  the 
color  of  the  mucosa,  the  situation  and  number  of  the  rectal  valves, 
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their  propinquity  to  one    another    when  passive,   and  the    degree 

of  resistance  to  the  test-hook  (Fig.  40). 
He  should  also  observe  the  character  of 
the  contents  of  the  rectum,  if  there  be 
any.  The  rectum  may  present  to  the  eye 
of  an  imaginative  observer  the  appear- 
ance of  a  chain  of  urinary  bladders,  com- 
municating one  with  another  by  means 
of  irregular  elliptical  openings  set  at  vary- 
ing axes,  and  bounded  by  the  nonparallel 
borders  of  the  rectal  valves.  In  the  nor- 
mal rectum  the  air  pressure  smooths  the 
mucous  membrane  evenly  over  the  entire 
surface  of  the  gut,  as  may  be  observed  in 
the  photographic  illustrations.  The  nor- 
mal mucous  membrane  of  the  rectum  ap- 
pears at  first  wet  and  of  a  shining  pinkish- 
gray.  When  the  examination  is  com- 
pleted the  proctoscope  should  be  with- 
drawn, the  gas-fixture  secured  in  its  orig- 
inal position,  the  chair's  lever  extended, 
then  manipulated  to  carry  the  chair  back 
to  the  horizontal,  and  then  the  chair- 
back  should  be  lifted  to  the  upright 
position.      In   this    manner  the  patient  is 

carried  from  a  sitting  posture  to  one  equivalent  to  the  knee-chest  pos- 


Fig.  39.  —  The  Obturator 
for  anoscopes  and  proc- 
toscopes. 


^ 


Fig.  40. — Martin's  Test-hook. 


ture,  and  painlessly  a  complete  inspection  is  made  of  the  anus  and 
rectum,  and  the  patient  carried  back  to  the  sitting  attitude. 
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RECTITIS  OR  PROCTITIS. 

The  several  varieties  of  inflammation  of  the  rectum  are  the 
catarrhal,  dysenteric,  gonorrheal,  syphilitic,  and  diphtheritic.  The 
first  may  be  acute  or  chronic,  but  more  often  is  seen  in  the 
chronic  variety.  Dysenteric  inflammation  of  the  rectum  has,  of 
course,  the  same  pathology  as  that  which  affects  the  higher  portions 
of  the  intestine,  and  is  discussed  more  fully  in  volume  I,  pages  515 
to  591. 

The  more  common  causes  of  inflammation  of  the  rectum  are 
trauma,  infection,  and  impaired  circulation  of  the  rectum  due  to  the 
presence  of  disease  of  other  organs.  Residual  hardened  feces  may 
under  the  efforts  of  defecation  be  driven  so  forcibly  against  the  rectal 
mucosa  as  to  abrade  the  surface;  the  presence  of  foreign  bodies 
which  may  have  descended  with  the  feces  from  above  or  may  have 
been  introduced  through  the  anus  may  likewise  injure  the  rectum 
and  initiate  an  infection  which  may  be  followed  by  local  or  general 
proctitis.  The  presence  of  a  pelvic  tumor  or  the  existence  of  a  low 
grade  of  peritonitis  or  any  disease  of  any  contiguous  organ  or  tissue 
which  obstructs  the  circulation  of  the  rectum  may  cause  a  chronic 
rectitis  or  may  be  the  source  of  an  acute  infection  of  the  rectum. 
So,  also,  may  a  rectitis  have  its  origin  in  a  disease  at  the  anus.  In 
the  chapter  on  Sigmoiditis,  Professor  Hemmeter  has  described  a 
form  of  dysentery  in  which  the  original  infection  takes  place  at  the 
anus,  and  spreads  thence  to  the  rectum  and  sigmoid  (see  vol.  1,  p.  509). 
Among  the  commoner  causes  of  proctica  or  rectitis  are  displacements 
of  the  uterus  or  adnexa  in  women,  hypertrophied  prostate  in  men, 
enteroptosis,  pelvic  abscess,  ischiorectal  abscess,  hemorrhoids,  fissure, 
fistula,  prolapse  of  the  rectum ;  the  presence  of  a  tumor  at  the  anus  or 
in  the  rectum ;  and  neglect  or  inability  to  properly  empty  the  rectum 
of  feces.  Rectitis  rarely  follows  operation  upon  the  rectum  or 
anus  in  spite  of  the  fact  that  it  is  of  all  fields  the  most  exposed  to 
the  sources  of  infection.  Gonorrheal  rectitis  is  a  rare  infection, 
and  is  even  rarer  in  men  than  in  women  for  the  obvious 
reasons  that  in  women  the  usual  seat  of  gonorrhea  is  in  closer 
communication  with  the  rectum.  I  have  seen  one  case  of  gonor- 
rheal rectitis  acquired  by  the  patient's  using  for  enemata  a 
syringe  previously  used  by  a  subject  of   gonorrheal  vaginitis.      In 
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all,  I  have  seen  but  five  cases  of  gonorrheal  rectitis  in  which  the 
diagnosis  was  confirmed  by  the  discovery  of  the  gonococci,  and 
though  the  disease  was  encountered  in  both  the  acute  and  chronic 
forms,  it  yielded  readily  to  the  treatment  presently  to  be  described. 
Syphilitic  rectitis  develops  insidiously,  is  of  the  interstitial  variety, 
and  is  rarely  an  independent  manifestation  of  the  infection.  Expos- 
ure to  cold  is  a  more  frequent  initial  factor  to  rectitis.  Any  circum- 
stance or  condition  which  may  drive  the  blood  from  the  surface  or 
from  the  extremities  to  the  abdominal  viscera  may  be  responsible 
for  an  inflammation  of  the  rectum.  The  abuse  of  purgatives,  with 
the  exception,  perhaps,  of  the  salines,  is  the  most  common  of  all 
causes  of  rectitis. 

Rectitis  of  the  simple  exudative  form  usually  runs  a  short  course 
and  is  not  fatal.  The  epithelial  and  connective -tissue  tunics  of  the 
rectum  are  more  or  less  congested  and  edematous,  and  there  is 
more  or  less  infiltration  of  lymph  into  the  structure  of  the  rectum. 
An  excess  of  mucus  is  secreted  which  may  be  deposited  in 
the  chambers  of  the  rectum  in  gelatinous  masses  or  may  be  dis- 
charged in  such  form  with  the  feces.  In  mild  cases  there  is  usually 
no  bleeding  from  the  rectum.  In  more  violent  states  of  inflamma- 
tion the  wall  is  very  much  congested,  and  edematous  to  a  degree 
which  interferes  with  inflation  on  proctoscopy.  Not  only  are  the 
glandular  and  connective-tissue  coats  of  the  bowel  infiltrated  with 
serum  and  pus  cells,  but  the  muscular  and  peritoneal  coats  of  the 
rectum  and  the  contiguous  perirectal  structures  may  also  be  involved. 
There  is  an  excessive  production  of  pus  cells,  and  areas  of  necrosis 
of  the  mucosa  may  appear.  There  is  mucopurulent  and  sanguineous 
discharge  from  the  rectum.  This  form  of  rectitis,  if  not  checked 
early,  is  sometimes  fatal.  On  the  other  hand,  the  process  may  be 
arrested  at  any  stage  in  its  development  and  the  disease  become 
proliferating  as  well  as  exudative,  and  then  a  chronic  hypertrophic 
rectitis  ensues. 

The  symptoms  of  rectitis  vary  with  the  degree  of  the  lesion 
and  are  dependent  in  their  severity  upon  the  extent  and  intensity 
of  the  inflammatory  changes.  When  the  rectum  alone  is  involved 
in  the  inflammation  they  are  not  as  severe  as  when  the  anal  mucosa 
is  simultaneously  affected.  Rectitis  is  usually  initiated  with  the 
symptoms  of  sacral  and  lumbar  backache,  and  the  sensation  of 
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heat  and  weight  in  the  sacral  region,  which  sensation  extends  down 
the  thighs  in  the  course  of  the  great  sciatic  nerve.  In  the  initial 
stage  of  the  affection  there  is  usually  an  inordinate  desire  for  defeca- 
tion, and  attempts  accomplish  only  the  dejection  of  mucus,  perhaps, 
also,  of  a  little  blood  and  pus.  Obstipation  rather  than  diarrhea 
characterizes  the  first  few  days  of  the  affection.  Defecation  is  not 
painful  excepting  when  the  anal  mucosa  is  involved  in  the  inflam- 
mation ;  if  it  be,  there  will  follow  considerable  tenesmus  on  each 
attempt  at  defecation.  About  the  third  or  fourth  day,  provided  the 
attack  be  not  of  the  most  mild  character,  there  will  follow  a  short 
period  of  diarrhea.  Rectitis  of  the  hypertrophic  type  is  essentially 
of  a  chronic  form  and  is  almost  never  attended  by  symptoms  of 
great  pain  and  distress  in  the  beginning.  It  is  of  a  recurrent  char- 
acter, lasts  for  a  few  days,  is  accompanied  by  obstipation,  and 
followed  by  a  day  or  two  of  mild  diarrhea.  The  condition  is 
alternately  exacerbated  and  ameliorated,  until  finally  the  former 
state  attains  the  ascendency  and  there  is  a  chronic  hypertrophic 
rectitis  and  hypertrophy  of  the  rectal  valve ;  succeeding  which 
there  follows  a  greater  hypertrophy  of  the  lower  rectum  and  a 
dilation,  thinning,  and  perhaps  atony  of  the  rectum  and  colon  above 
the  most  obstructed  point.  The  colon  may  be  thickened.  The 
defecations  are  attended  with  great  straining,  and  enemata  may 
bring  from  the  bowel  membranous,  cord-like,  or  cast-like  de- 
posits of  mucus.  The  symptoms  of  this  more  chronic  form  are 
now  the  symptoms  of  the  complications  following  upon  the  original 
rectitis — namely,  tenderness  and  more  or  less  continuous  soreness 
in  the  region  of  the  sigmoid  flexure  and  colon  and  gaseous  disten- 
tion of  these  portions  of  the  bowel.  As  the  gas  accumulates  the 
pain  increases  and  becomes  colicky  in  character.  There  will  be 
occasional  onward  movements  of  the  gas,  and  almost  immediately 
following  upon  such  advance  of  the  gas  it  will  be  easily  discharged 
from  the  rectum.  Any  of  the  various  manifestations  of  intestinal 
autointoxication  may  attend  this  period  of  the  disease. 

The  treatment  of  acute  rectitis  or  the  severe  form  of  chronic 
rectitis  consists  in  keeping  the  patient  in  bed  in  the  lateral  posture 
with  the  hips  slightly  elevated.  In  the  early  stages  of  acute  rectitis 
a  bag  filled  with  cold  water  should  be  fastened  over  the  sacrum. 
Hot  water  is  more  helpful  in   the   chronic   form    of  the    disease. 


6l8  IRRIGATION    OF    THE    RECTUM. 

The  patient  should  be  required  to  take  hot  sitz-baths  twice  a 
day;  the  diet  should  consist  of  eggs,  meat,  and  meat  broths. 
Contrary  to  the  general  belief,  local  treatment  need  not  inflict 
pain  if  the  proper  technic  be  employed  in  its  administration.  The 
treatment  consists  in  irrigation  and  in  the  application  of  atomized 
solutions.  The  best  means  for  irrigation  of  the  rectum  is  that 
devised  by  Dr.  Herschell,  of  London.  It  consists  of  a  cylindrical 
tube  or  proctoscope  to  the  proximal  end  of  which  is  attached  a 
large-sized  rubber  hose  of  sufficient  length  to  reach  to  a  receptacle 
beneath  the  patient's  bed.  A  vertical  slit  occupies  the  attached  end 
of  the  hose  at  a  point  near  the  metal  tube.     Into  this  slit  is  inserted 


Fig.  41. — A  Two-way  Irrigator. 

an  ordinary  stomach-tube.  The  hose  fits  closely  about  the  stomach- 
tube  and  yet  not  snugly  enough  to  compress  the  latter.  The 
proximal  end  of  the  stomach-tube  is  connected  with  the  hose  of  a 
fountain  syringe.  This  device  permits  of  a  ready  introduction  of 
the  fluid  into  the  rectum  and  of  its  more  ready  escape  from  the 
bowel  through  the  metal  tube  and  hose  ;  it  also  permits  of  the 
easy  washing  away  of  such  fecal  matter  as  may  be  in  the  rectum 
or  sigmoid  flexure.  My  own  proctoscope  and  obturator  (Fig.  41) 
also  provides  a  two-way  irrigator  for  the  rectum,  but  is  not  so 
serviceable  as  the  device  of  Dr.  Herschell,  for  the  reason  that  it 
does  not  permit  of  the  escape  of  the  fecal  matter.  The  most  use- 
ful  irrigating   solutions   are   bicarbonate  of  sodium,  boric  acid,  and 
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normal  salt  solution.  After  the  bowel  has  been  thoroughly  irrigated 
and  the  solution  has  been  completely  evacuated  the  patient  should 
be  put  into  the  knee-chest  posture  or  the  Martin  posture,  and  the 
rectum  sprayed  with  a  silver  nitrate  solution.  If  the  patient  be 
treated  in  the  diarrhea  stage,  a  solution  of  5  or  10  grains  of  nitrate 
of  silver  to  the  ounce  of  water  will  be  required.  If  there  be  obstipa- 
tion or  constipation,  a  weaker  solution  should  be  employed. 


HYPERTROPHIC  RECTITIS  AND  STRICTURE  OF  THE 

RECTUM. 

Often  an  acute  rectitis  is  followed  by  the  organization  of  the 
exudate  and  consequent  thickening  of  all  the  coats  of  the  rectum. 
A  slow  progressing  chronic  rectitis  may  have  developed  from  the 
acute  form,  the  acute  state  having  been  so  mild  in  character  as  to 
have  escaped  the  notice  of  the  patient.  In  either  case  there  results 
an  increase  of  the  fibrous  elements.  This  condition  obstructs 
defecation  to  such  a  degree  that  it  robs  the  rectum  of  its  elasticity 
or  contracts  and  fixes  the  rectum  (proctic  cirrhosis).  Stricture  of 
the  rectum,  therefore,  in  this  case  is  a  localized  hypertrophic  rectitis. 

The  causes  of  stricture  are  the  same  as  those  of  rectitis.  How- 
ever, there  are  certain  exceptions  to  this  statement;  these  will  be 
discussed  in  the  chapter  on  Tumors,  and  have  already  been  con- 
sidered in  chapter  xxi,  volume  1. 

The  symptoms  of  hypertrophic  rectitis  are  straining  at  stool  for 
the  passage  of  solid  or  semisolid  feces  and  the  inability  to  pass 
other  than  semisolid  or  liquid  feces.  For  a  long  time  the  patient 
will  have  no  other  symptoms  than  those  of  infrequent  or  difficult 
defecation.  Concerning  the  various  sizes,  forms,  and  shapes  of 
the  feces  in  this  condition,  I  refer  to  the  chapter  on  Examination 
of  the  Feces  (vol.  I,  p.  229),  and  also  that  on  Enterostenosis. 
Gradually  the  difficulties  of  defecation  increase,  until  finally  cath- 
artics and  enemata  fail  to  secure  the  desired  result.  Before  this 
stage  is  reached  certain  complications  will  have  developed.  The 
first  of  these  will  be  dilation  and  hyperemia  of  the  colon  and 
sigmoid  flexure;  in  some  cases  there  will  be  a  marked  thinning 
of  the  bowel,  while  in  others  there  will  be  a  hypertrophy  of  the 
wall.     (See  Intestinal  Obstructions.)     To  the  symptoms  previously 
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mentioned  there  will  be  added  tenderness,  a  sense  of  heat,  and 
occasionally  pain  in  the  sigmoid  flexure,  and  finally  throughout  the 
course  of  the  colon.  Flatus  will  be  more  or  less  constant.  There 
will  be  discharges  of  mucus  and  perhaps  of  small  quantities  of  pus 
from  the  bowel.  Membranous  shreds  or  casts  consisting  of  mucus, 
epithelium,  and  pus  cells  may  be  detected,  and  the  symptoms  of 
intestinal  autointoxication  may  be  present  in  varying  degree.  The 
commonest  of  these  are  depression  of  spirits  and  insomnia.  Occa- 
sionally the  patient  may  experience  for  a  short  period  an  inexplica- 
ble elation,  and  occasionally,  too,  instead  of  insomnia  he  may 
experience  an  uncontrollable  drowsiness.  He  may  also  grow 
wholly  altered  in  nature  and  become  insufferably  irritable  and 
incapable  of  concentrating  his  faculties  upon  any  business  in  hand. 

In  the  chronic  form  of  rectitis  the  glands  of  the  mucosa  gradually 
become  changed  in  form  and  there  is  a  tendency  for  the  epithelial 
cells  to  lose  their  columnar  shape  and  become  more  or  less  strati- 
fied. The  muscularis  mucosae  becomes  fibrous.  The  muscular 
tissue  will  degenerate  to  fibrous  tissue,  and  there  will  be  a  very  con- 
siderable increase  of  fibrous  tissue  in  the  part  of  the  rectum  most 
involved  in  the  process.  An  acute  rectitis  may  rapidly  build  an 
obstruction  in  the  rectum  if  it  be  accompanied  by  a  very  consider- 
able infiltration  of  lymph  into  the  structures  of  the  organ,  which, 
organizing,  fixes  a  portion  of  the  bowel  in  a  state  of  contraction. 

Physiology  and  Pathology  of  the  Rectal  Valves. — The 
perfect  comprehension  of  hypertrophic  rectitis  and  stricture  of  the 
rectum  requires  a  study  of  the  rectal  valves,  and  forces  upon 
the  reader  a  positive  conclusion  to  the  moot  question  of  their  exist- 
ence. Mathews,  Kelsey,  and  other  recognized  authorities  deny  re- 
cognition to  these  valves,  but  I  hold  them  to  be  the  key  to  our  know- 
ledge of  obstruction  of  the  rectum.*  The  accompanying  illustrations 
are  offered  as  documentary  evidence  of  the  positive  existence  of  the 
rectal  valve  (Figs.  42  and  43).  The  specimens  from  which  the 
photographs  were  taken  were  prepared  by  a  method  consisting  in 
fixing  the  cadaver  in  the  knee-chest  posture  and  pouring  melted 

*  For  the  historic  literature  on  this  subject  and  the  protocols  of  my  own  anatomical 
researches  the  reader  is  referred  to  ''Obstipation,  a  Practical  Monograph  on  the  Dis- 
orders and  Diseases  of  the  Rectal  Valve,"  the  Philadelphia  Medical  Publishing 
Company. 


PLATE   12. 


Chronic  Hyperplastic  Rectitis  and  Stricture  of  the  Rectum  of  Luetic  Origin.  A 
Gumma  Has  Taken  the  Place  of  the  Anal  Pilaster.— {From  Professor  Hemmeter's 
Clinic.) 


DISTENTION    INCREASES    PROMINENCE    OF    VALVES.  623 

paraffin  into  the  atmospherically  inflated  rectum  ;  when  the  wax 
had  sufficiently  hardened  the  gut  was  carefully  removed,  for  a  few 
weeks  immersed  in  alcohol,  and  subsequently  dried,  varnished,  and 
finally  dried  and  cut  into  longitudinal,  shell-like  halves.  A  com- 
parative study  of  rectal  interiors  reveals  the  fact  that  the  promi- 
nence of  the  rectal  valve  is  increased  with  the  degree  of  distention 
of  the  rectum.  The  attached  border  of  each  valve  spans  a  little 
more  than  half  the  circumference  of  the  rectum,  and  its  free  border 
projects  nearly  half-way  across  the  diameter  of  the  inflated  rectum. 
Each  valvular  partition  projects  at  nearly  a  right  angle  to  the  wall 


Fig.  4.2. — Interior  View  of  the  Left  Half  of  the  Rectum  of  an  Adult,  Previously 
Filled  with  Melted  Paraffin. 

The  subject  in  the  Martin  posture.  The  rectum  is  distended  only  to  the  degree  of  normal  atmos- 
pheric inflation.  The  anus  is  at  the  picture's  left.  The  valves  are  respectively  2%  and  7 
inches  from  the  anus. 


of  the  compartment  below  it  and  terminates  in  a  sharply  defined 
free  border.  The  free  margin  of  the  valve  is  slightly  concave  in 
form  and  is  directed  a  little  obliquely.  The  number  of  rectal  valves 
is  variable.  Some  subjects  have  but  two,  others  have  four  or  more, 
but  90  per  cent,  of  persons  possess  three. 

The  function  of  the  valve  is  to  beneficently  retard  the  descent  of 
the  feces. 

The  degree  of  obstruction  which  the  valve  affords  is  determined 
by  the  depth  of  the  valve  from  its  attached  to  its  free  border,  by  the 
proportion  of  fibrous  tissue  in  it  and  by  its  propinquity  to  an  adja- 
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cent  valve.      Figure  44  shows  a  longitudinal  vertical  section  of  a 
normal  rectum. 

Hypertrophy  of  the  Rectal  Valve. — Hypertrophy  of  the  rectal 


Fig.  43.— A  Rectal  Valve  Drawn  as  Seen  under  the  Microscope. 

A,  Mucous  membrane;  B,  fibrous  tissue;   C,  bundles  of  circular  muscular  fibers;  D,  vein;  E, 

artery  ;  F,  vein  ;  G,  artery  ;  H,  areolar  and  adipose  tissue. 


valve  constitutes  the  annular  or  semilunar  stricture  of  the  rectum. 
Hypertrophy  of  two  valves,  or  an  excessive  deposit  of  fibrous  tissue 
in  two  or  more  valves,  contraction  of  the  chamber  walls  between 
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the  valves  and  their  fixation  constitute  what  is  called  tubular  stric- 
ture of  the  rectum,  and  the  fact  that  the  valves  are  the  foundation 
on  which  strictures  are  built,  and  that  the  valves  are  situated  upon 
the  alternate  sides  of  the  rectum,  explains  the  well-known  tortuous 
course  of  the  tubular  stricture. 


Fig.  44. — A  Longitudinal  Vertical  Section  Showing  the  Position  of  the  Pelvic 

Organs  in  Martin's  Posture. 

The  rectosigmoidal  valve-strait  is  here  shown  somewhat  more  contracted  than  normal. 


The  diagnosis  is  accomplished  by  putting  the  patient  into  the 
proper  posture  for  proctoscopy  and  by  the  introduction  of  the  proc- 
toscope. The  number  of  valves,  the  height  and  thickness  of  each, 
and  the  distance  between  them,  should  be  determined.  If  the  ob- 
struction be  congenital  in  origin,  the  valves  will  not  appear  thicker 
than  normal,  but  their  free  edges  will  be  seen  to  overlap  in  such  a 
11 — 40 
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way  that  under  the  pressure  of  the  descending  feces  the  two  valves 
unite  to  form  a  temporary  diaphragm  which  prevents  the  onward 
progress  of  the  feces.  Each  of  the  valves  should  now  be  subjected 
to  the  pressure  of  the  test-hook  (Figs.  45  and  46).  If  any  of  them 
be  hypertrophic  and  obstructive,  the  hook  will  be  lifted  and  will 


Fig.  45. — A  Longitudinal  Vertical  Section  Showing  the  Position  of  the  Pelvic 

Organs  in  Martin's  Posture. 

The  rectosigmoidal   valve-strait   is  here  shown  somewhat  more  contracted  than  normal.     The 

posterior  rectal  valve  is  shown  much  hypertrophied. 

slide'  over  the  free  margin  of  the  valve  without  effacing  the  valve. 
On  the  contrary,  if  the  valve  be  normal,  it  will  be  sufficiently  elastic 
to  be  effaced  temporarily  without  lifting  the  hook  away  from  the 
rectal  wall. 

The  treatment  of  hypertrophy  of  the  rectal   valves  in  a  case 
where  the  obstipation  has  been  recurrent  in  character  and  not  con- 
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tinuous  consists  in  massage  of  the  valves  by  means  of  a  rectal 
sound  or  a  strong  forceps  guarded  with  cotton.  By  means  of  the 
proctoscope  the  massage  may  be  applied  with  the  field  directly 
under  the  command  of  the  eye  of  the  operator.  In  addition  to  the 
massage,  which  should  be  applied  daily  or  weekly,  according  to  the 


Fig.  46. — Shows  the  Method  of  Using  the  Test-hook  ;  an  Obstructing  Valve  Can 

not  be  Effaced  under  Its  Pressure. 
The  lowest  anterior  normal  rectal  valve  is  shown  somewhat  effaced  under  the  pressure  of  the 

proctoscope. 


gravity  of  the  condition,  occasionally  the  rectum  should  be  sprayed 
with  a  0.1  percent,  solution  of  nitrate  of  silver.  Saline  enemata 
1080  to  1300  F.  should  be  employed  daily  by  the  patient.  After 
a  lapse  of  a  period  of  about  six  weeks  all  treatment  should  be  dis- 
continued and  the  patient  kept  under  observation  that  it  may  be 
learned  how  much  has  been  accomplished  toward  a  cure. 
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Operative  Severance  of  the  Rectal  Valve. — In  cases  of 
congenital  propinquity  or  anatomical  coarctation  of  the  valves 
and  of  marked  hypertrophy,  the  radical  operation  of  division  of 
the  valve  is  demanded.  The  technic  consists  in  first  measuring 
off  the  depth  from  free  to  attached  border  of  the  valve  to  be 
operated,  by  means  of  the  curved  hook.  The  curved  hook 
(Fig.  47),  being  bent  to  three-fourths  of  a  circle,  will  place  its  point 
at  least  ^  inch  (0.63  cm.)  from  the  wall  of  the  chamber  imme- 
diately above  the  valve  to  which  it  is  applied.  The  blanched 
eminence  which  presents  to  the  eye  over  the  point  of  the  hook  as 
it  is  drawn  toward  the  operator  will  indicate  the  depth  to  which  the 
valve  may  be  safely  cut.  The  surgically  safe  part  of  the  valve  may 
also  be  determined  by  carrying  the  end  of  the  proctoscope  over  the 
valve's  free   margin  and  depressing  it  till  the   edge  rests  on  the 


Fig.  47. — Martin's  Curved  Test-hook. 

chamber-wall  above  and  adjacent  to  the  base  of  the  valve.  The 
proctoscope  should  now  be  cautiously  drawn  toward  the  operator 
while  he  carefully  maintains  it  in  the  same  axis,  and  at  the  instant 
it  is  drawn  below  the  valve  this  organ  will  jump  across  his  field  of 
vision.  The  edge  of  the  proctoscope  will  point  directly  to  the 
upper  attached  margin  of  the  valve.  The  free  border  of  the  valve 
should  now  be  seized  by  two  tenacula,  which  should  be  manipulated 
in  such  a  way  as  to  draw  the  margin  of  the  valve  taut  and  an  inci- 
sion made  between  the  two  by  means  of  the  scalpel  (Figs.  48  and  49). 
The  incision  should  be  made  by  repeated  gentle  sweeps  of  the 
scalpel.  If  an  artery  be  cut,  it  should  be  seized  at  once  by  means 
of  the  clamp.  The  use  of  the  scalpel  should  be  interrupted  fre- 
quently and  the  bent  test-hook  applied  to  determine  when  the 
valve's    resistance    has  been  overcome.     In  some  rare  cases  the 
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fibrous  tissue  in  the  valve  affords  such  resistance  that  the  scalpel 
will  not  sever  its  fibers.  Such  cases  require  tact  and  experience. 
The  operator  should  proceed  to  transfix  the  most  superficial  portion 
of  the  valve  by  means  of  the  bistoury,  and  this  instrument  should 
then  be  carried  from  its  position  and  through  the  free  border  of  the 
valve.  The  wound  now  being  started,  the  scalpel  should  be  sub- 
stituted for  the  bistoury  and  the  incision  completed.  When  the 
knife  has  reached  the  circular  muscular  fibers,  there  will  suddenly 
appear  a  depression  at  the  deep  angle  of  the  wound.  The  wound 
should  not  be  further  deepened.  The  circular  and  longitudinal 
muscular  and  peritoneal  coats  of  the  rectum  remain  thus  uncut. 
Should  the  obstruction  not  yet  have  been  overcome,  another 
incision  should  be  made  in  some  other  portion  of  the  valve.      Now 


Fig.  48. — Martin's  Over-  and  Under-valvotomy  Scalpels. 
But  one  knife  is  necessary  if  it  be  provided  with  a  reversible  handle. 

the  wound  should  be  sutured.  If  an  artery  should  have  been  cut, 
the  bleeding  may  be  controlled  by  the  clamp.  The  first  suture 
should  be  placed  in  such  a  position  as  to  effectually  prevent  the 
recurrence  of  the  hemorrhage.  The  first  suture  for  the  purpose  of 
coaptating  the  mucous  surfaces  of  the  valve  should  be  placed  in  the 
deep  angle  of  the  wound.  From  three  to  five  sutures  may  be 
required.  The  rectum  should  be  tamponed  as  a  preventive  measure 
against  secondary  hemorrhage.  The  pledgets  should  consist  of 
cotton  wool,  powdered  persulphate  of  iron  in  limited  quantity,  and 
gauze  strands.  The  rectal  chamber  above  the  valve  operated  should 
be  packed  tightly,  as  should  also  all  that  portion  of  the  rectum 
below.  Thus,  in  addition  to  the  sutures,  the  patient  is  fortified 
against  secondary  hemorrhage  by  the  presence  of  both  mechanical 
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Fig.  49.— Illustrates  the  Method  of  Cutting  the  Valve. 
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and  chemical  styptics.  Should  a  secondary  hemorrhage  occur  in 
spite  of  these  precautions,  the  gauze  drains  protruding  from  the 
anus  serve  as  a  diagnostic  measure.  ■  In  the  case  of  hemorrhage 
the  packing  should  be  removed  at  once  and  the  rectum  repacked 
with  a  greater  quantity  of  tampons.  As  the  rectum  is  as  insensi- 
tive to  pain  as  is  the  nail's  end,  neither  general  nor  local  anesthesia 
is  required  for  valvotomy.  However,  it  is  wise  to  administer,  hypo- 
dermically,  a  small  dose  of  morphin   half  an   hour  prior  to   the 


Fig.  50.— A  Transverse  View  of  the  Rectum  Showing  Two  Normal  Rectal  Valves  on 
the  Left  and  the  Healed  Operated  Valve  on  the  Right. 


operation.  During  the  twenty-four  hours  succeeding  the  operation 
it  is  well  to  keep  the  patient  under  the  influence  of  morphin,  that  an 
undue  peristalsis  may  not  be  provoked  by  the  presence  of  the  tam- 
pons. At  the  expiration  of  this  time  the  packing  should  be 
removed.  At  the  end  of  forty-eight  hours  the  rectum  should  be 
irrigated,  and  daily  thereafter  for  a  fortnight  or  until  the  wounds 
have  healed  and  the  congestion  subsided.  At  the  expiration  of  this 
period  the  patient  should  be  provided  with  a  liberal  diet,  from  which 
I  prefer  to  exclude  starchy  foods.      If  the  diagnosis  is  correct,  the 


Fig.  51. — A  Set  of  Martin's  Graduated  Proctoscopes;  the  Smallest  is  \%  Inches  in 
Diameter  and  2  Inches  in  Length. 
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operation  thorough,  and  there  does  not  exist  any  obstructing  com- 
plication, normal  defecation  will  be  established  (Fig.  50). 

Hypertrophic  rectitis  in  that  degree  which  constitutes  a  tubular 
stricture  of  the  rectum  requires  frequent  massage  by  the  methods 
previously  described  until  the  chamber  walls  have  become  suffici- 
ently elastic  to  permit  that  inflation  on  proctoscopy  which  renders 


Fig.  52. — The  Patient  in  Sims'  Posture  with  Martin's  Table  and  Illumination  Appa- 
ratus Adjusted  for  Examination  and  Operation  upon  the  Anus. 


the  valves  accessible  for  valvotomy.      It   may   require   months  to 
achieve  this  step. 

Colostomy  and  resection  of  the  rectum  are  unwarranted  and  out- 
rageous for  this  condition  except  when  the  patient  be  the  subject  of 
complete  obstruction.  A  complete  obstruction  in  such  an  instance 
may  be  due  to  an  invagination  of  the  bowel  from  above,  which, 
becoming  edematous  in  the  grasp  of  the  stricture,  may  render  the 
case  apparently  hopeless  without  colostomy.       I  have  relieved  such 
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patients  by  putting  them  into  the  proctoscopic  posture  and  making 
the  rectum  ischemic  by  the  application  of  4  per  cent,  solution  of 
cocain  and  massaging  the  part  with  cotton-guarded  forceps  till  the 
invagination  reduce  itself.  However,  an  invagination  should  never 
be  permitted  to  exist  longer  than  twenty-four  or  twenty-six  hours 
lest  adhesion  of  its  peritoneal  surfaces  render  it  irreducible.  There- 
fore, internal    reduction  proving  impossible,  an  attempt  should  be 


Fig.  53. — The  Patient  in  Martin's  Posture  with  Table  and  Illumination  Apparatus 
Adjusted  for  Examination  and  Operation  within  the  Rectum.  The  Passive  Pa- 
tient is  Supported  by  the  Shoulder-suspender  and  Knee-piece. 


made  through  the  abdominal  route  at  reduction  of  the  intussuscep- 
tion before  colostomy  is  resorted  to.  In  advanced  cases,  abdominal 
or  sacral  approach  and  resection  of  tubular  and  invaginated  obstruc- 
tions may  be  necessary,  and  a  temporary  colostomy  may  be  the  best 
preliminary  step  to  this. 

Obstructions  at  the  anus  are  built  upon  the  levator  ani,  the  inter- 
nal sphincter,  or  the  external  sphincter  muscles  or  their  sheaths, 
and  in  a  single  case  all  of  these  organs  may  be  involved.     This  is 
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especially  liable  to  be  the  case  when  the  stricture  ensues  upon  an 
inflammation  at  the  anus,  the  commonest  cause  of  which  is  imper- 
fect surgical  operation.  A  stricture  situated  within  the  levator  ani 
zone  should  be  cut  bilaterally  and  not  posteriorly,  which  is  the  con- 
ventional method.  A  bilateral  incision  cuts  across  the  fibers  of  the 
levator  ani  and  is  not  followed  by  a  recontraction  of  the  lumen, 
while  a  posterior  linear  proctotomy  may  be  immediately  followed  by 
coaptation  of  the  wound-edges  and  a  re-establishment  of  the  stric- 
ture. The  same  may  be  said  of  a  stricture  situated  in  the  external 
sphincter  muscle.  An  external  sphincter  muscle  should  not  be  cut 
anteriorly,  though  there  is  no  danger  of  the  re-establishment  of  the 
stricture  if  these  structures  be  cut  in  the  anterior  quadrant.  On  the 
contrary,  incontinence  of  feces  is  a  probable  consequence,  for  the 
transversus  perinei  muscles  will  prevent  the  coaptation  of  the 
wound's  edges  and  rob  the  external  sphincter  of  its  purchase  point. 
The  physician  should  be  very  chary  of  dividing  the  internal  sphincter 
under  any  circumstances,  for  this  muscle  maintains  a  state  of  tonic 
contraction,  and  if  once  divided  its  function  is  almost  irrevocably 
impaired.  A  stricture  involving  both  sphincters  and  the  levator  ani 
should  for  a  long  time  be  subjected  to  repeated  gentle  and  progres- 
sive dilation  in  the  hope  that  the  fibrous  tissue  may  become  ab- 
sorbed. This  failing,  an  obviously  qualified  prognosis  should  be 
made  and  a  posterior  linear  proctotomy  performed,  or  the  stricture 
completely  dissected  out  and  an  artificial  anus  made  near  the  tip  of 
the  coccyx. 

PERIPROCTITIS. 

Inflammation  may  occur  in  the  cellular  tissue  about  the  rectum 
either  above  or  below  the  levator  ani  muscle.  When  it  occurs  above 
the  levator  ani,  it  may  more  properly  be  termed  pelvic  cellulitis. 
When  it  occurs  in  a  situation  below  the  levator  ani  muscle  or  anal 
fascia,  it  should  be  termed  ischiorectal  cellulitis.  This  latter  is  the 
most  frequent  situation  of  the  disease. 

The  causes  of  periproctitis  are  the  same  as  those  of  proctitis  and 
are  described  in  a  previous  chapter. 

The  symptoms  are  usually  rise  of  temperature,  constipation, 
more  or  less  feeling  of  malaise,  impaired  digestion,  and  pain  and 
tenderness  in  the  region  of  the  inflammation.     Pain  is  by  no  means 
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a  constant  symptom.  If  the  inflammation  be  deep  seated  in  the 
cellular  tissue,  there  will  be  but  little  pain  until  the  tissue  involved, 
by  reason  of  its  swelling,  is  resisted  by  the  surrounding  structures. 
On  the  other  hand,  if  the  inflammation  be  situated  very  near  the 
skin,  and  particularly  if  it  be  situated  at  the  anal  verge,  between  the 
cutis  vera  and  corrugator  cutis  ani  muscle,  the  pain  will  be  intense 
from  the  beginning. 

If  the  inflammation  be  in  the  ischiorectal  fossa  and  deeply  situated, 
there  may  be  no  apparent  swelling,  and  the  presence  of  induration 
may  be  detectable  only  by  the  introduction  of  the  finger  into  the 
anus  and  the  palpation  of  the  parts  between  this  finger  and  the 
thumb  externally  placed.  If  the  inflammation  be  situated  super- 
ficially, there  will  be  apparent  swelling  and  redness  of  the  area  in- 
volved. When  the  periproctitis  is  situated  above  the  levator  ani 
muscle,  the  inserted  index-finger  will  usually  be  able  to  determine 
the  presence  of  an  induration. 

Treatment. — The  patient  should  be  required  to  maintain  a  state 
of  rest  with  the  body  in  the  horizontal  semiprone-semiflexed  posture 
with  the  hips  slightly  elevated.  In  the  initial  stage  the  integument 
of  the  part  should  be  painted  with  mentholated  collodion,  or  cold 
antiseptic  and  sedative  fomentations  should  be  applied.  In  later 
stages  hot  fomentations  should  be  applied.  Incision  will  abort  the 
process,  and  should  be  resorted  to  at  once  when  the  question  of  the 
presence  of  suppuration  is  otherwise  unanswerable. 

RECTAL   AND   ANAL   ABSCESS. 

Abscess  in  the  pelvic  floor  about  the  anus  often  presents  the  most 
complex  problems.  Its  perfect  comprehension  involves  a  study  of 
the  fascise  of  this  region. 

The  symptoms  of  periproctitis  just  described  may  have  preceded 
the  suppuration.  In  many  cases,  however,  the  suppuration  may 
have  occurred  without  the  previous  stages  having  been  noticed  by 
the  patient.  Pus  may  be  present  and  there  may  be  no  pitting  of  the 
part  on  pressure.  The  induration  about  the  focus  of  pus  may  be 
so  great  that  a  softened  spot  may  not  be  detectable.  Again, 
pitting  and  redness  may  be  the  only  objective  signs  present  in  a 
given  case. 
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When  the  physician  is  in  doubt  whether  the  condition  be  one  of 
suppuration  or  not,  the  parts  should  be  freely  incised  lest  ultimately 
fistula  ensue. 

An  abscess  situated  below  the  anal  fascia  and  posterior  to  the  trans- 
versa perinei  muscle  points  to  the  skin  at  a  point  y2  inch  (1.27 
cm.)  or  1  inch  (2.54  cm.)  from  the  sphincter  and  the  same  distance 
from  the  posterior  median  raphe,  or  else  it  inclines  to  perforate  the 
anal  structures  at  a  point  between  the  external  and  the  internal 
sphincter.  An  abscess  situated  anterior  to  the  transversus  perinei 
muscle  and  between  the  superficial  and  deep  layers  of  the  perineal 
fascia  extends  in  the  anterior  direction  toward  the  scrotum  or  labia 
majora.  An  abscess  situated  in  the  anterior  perineum  and  between 
the  two  layers  of  the  triangular  ligament  tends  to  perforate  the  anal 
structures  between  the  internal  and  external  sphincters,  or  else  tends 
forward  into  the  membranous  urethra.  An  abscess  situated  above 
the  levator  ani  muscle  destroys  the  cellular  tissue  in  the  mesorectum, 
but  tends  to  break  into  the  rectum  in  the  posterior  median  line  at  a 
point  immediately  above  the  coccygeolevator  muscle. 

The  treatment  of  anorectal  abscess  consists  in  immediate  free 
incision,  curetting  of  the  cavity,  and  packing  the  wound  with  anti- 
septic gauze.  This  may  be  done  under  infiltration  anesthesia.  If 
the  wound  made  be  undoubtedly  larger  than  the  greatest  diameter 
of  the  cavity,  solutions  of  hydrogen  dioxid  should  be  employed  in 
its  cleansing  ;  otherwise,  other  antiseptics  must  be  used.  The  daily 
use  of  sitz-baths  is  to  be  enjoined.  The  wound  edges  should 
be  opened  often  enough  to  insure  progresssive  healing  from  the 
bottom. 

FISTULA. 

Fistula  is  an  adventitious  channel  and  may  open  into  the  bowel 
or  on  the  body  surface,  or  both.  It  is  a  sequel  of  an  abscess.  Its 
walls  are  lined  with  granulation  or  fibrous  tissue. 

The  characteristic  symptoms  are  mucopurulent  discharge  from 
the  rectum  or  seropurulent  discharge  from  an  opening  in  the  ad- 
jacent anal  surface. 

Diagnosis. — With  the  patient  in  the  Sims'  posture  manual  ever- 
sion  of  the  buttocks  should  be  practised  at  a  time  when  the  patient 
is  required  to  bear  down.     At  this  moment  ocular  inspection  of  the 
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field  should  be  made.  Crypts,  lacunae,  or  other  depressions  of  the 
surface  should  be  critically  examined  by  means  of  the  probe's  point. 
Should  the  probe  enter,  the  patient  should  be  required  to  relax  the 
parts,  and  a  tentative  search  should  be  made  for  the  internal  orifice  of 
the  fistula.  The  probe  should  be  steadied  and  the  patient  put  into 
Martin's  posture,  which  smooths  out  the  intraanal  folds  of  mem- 
brane, and  the  anoscope  introduced,  and,  by  means  of  another  probe, 
inspection  made  of  the  mucous  surface  of  the  anus  to  determine  if 
there  be  an  internal  orifice.  The  internal  orifice  of  a  fistula  dis- 
charging internally  is  usually  marked  by  small  granulations  or  vege- 
tations. If  this  search  fail  to  discover  an  internal  orifice,  a  fenes- 
trated conoid  speculum,  such  as  Aloe's,  should  be  inserted  on  its 
obturator  and  the  obturator  or  slide  withdrawn.  This  instrument 
should  be  introduced  with  its  fenestrum  straddling  the  tissues  pene- 
trated by  the  first  probe.  Careful  search  for  an  internal  orifice 
should  be  repeated.  This  failing  to  discover  one,  the  probe  should 
be  withdrawn  and  the  cavity  of  the  fistula  injected  atits  external  orifice 
with  a  sterile  solution  of  milk  or  peroxid  of  hydrogen  and  anoscopy 
repeated.  If  this  manipulation  fail  to  discover  an  internal  orifice, 
further  search  should  be  abandoned  till  the  time  of  operation. 

Treatment. — The  probe  should  be  introduced  into  the  external 
orifice  of  the  fistula  and  the  conoid  speculum  reintroduced  and  its 
fenestrum  made  to  straddle  the  probe  as  already  described.  The 
tissues  from  the  fistula's  external  orifice,  to  a  point  within  the  anus 
as  high  as  the  probe's  distal  end,  should  be  subjected  to  infiltration 
anesthesia.  The  probe  should  be  thrust  onward  through  the 
mucous  membrane  and  into  the  lumen  of  the  rectum.  An  incision 
should  be  made  through  both  mucous  and  cutaneous  surfaces  down 
to  the  probe.  If,  on  the  other  hand,  the  fistula  have  an  internal 
and  no  external  opening,  the  probe  should  be  bent  to  form  a  long 
hook-end  and  should  be  carried  through  the  anoscope  or  Aloe's 
speculum  and  into  the  internal  orifice.  When  it  has  been  made  to 
pass  as  deeply  toward  the  cutaneous  surface  as  possible,  the  anoscope 
should  be  withdrawn  and  an  effort  made  to  draw  the  probe-hook 
deeper  through  the  relaxed  tissues  and  toward  the  skin.  The  probe 
should  be  steadily  maintained  in  this  position  while  the  fenestrated 
conoid  speculum  is  made  to  straddle  it.  Infiltration  anesthesia 
should  be  established  and  an  incision  made  in  the  manner  already 
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described.  The  wound  should  be  packed  with  antiseptic  gauze  and 
cared  for  as  described  in  a  preceding  paragraph.  The  more  radical 
operation,  consisting  in  dissecting  out  the  sac  and  suturing  together 
the  freshened  surfaces  of  the  abscess-walls,  may  be  performed  under 
local  anesthesia.  Simple  external  fistulas  of  recent  origin  may  be 
cured  by  injection  of  stimulating  fluids  and  by  vigilant  general  care. 
In  case  there  be  much  fibrous  tissue  about  the  fistula,  it  should  be 
subjected  to  frequent  massage.  Sitz-baths  should  precede  the 
massage. 

ANAL   ULCER   OR   FISSURE. 

As  an  independent  or  circumscribed  lesion,  fissure  is  seldom 
observed  by  the  proctologist  in  the  earliest  and  acute  form.  When 
present  in  the  chronic  form  it  has  received  the  names  of  circum- 
scribed ulceration,  ulceration  of  the  pocket  of  Physic  or  of  the 
saccule  of  Horner,  painful  anal  ulcer,  anal  torment,  or  fissure 
in  ano. 

Salient  Symptoms. — Often  there  is  itching  at  the  anus.  Pain 
on  defecation  or  immediately  thereafter  is  characteristic.  Intoler- 
ably painful  anal  spasm  is  often  present.  The  patients  seek  to 
avoid  defecation  and  even  the  escape  of  flatus.  This  suppression 
of  gaseous  evacuation  may  lead  to  tympanites.  This  disease  some- 
times affords  a  multiplicity  of  reflected  symptoms. 

Diagnosis. — Anoscopy  reveals  a  narrow  gray  or  red  erosion  or 
ulceration  lying  between  the  pilasters.  Careful  and  systematic  digi- 
tal eversion  of  the  anal  folds  at  a  time  when  the  patient  bears  down 
may  disclose  the  lesion.  When  the  probe's  point  is  brought  in 
contact  with  the  fissure,  it  provokes  the  characteristic  pain  or  spasm, 
and  the  patient  usually  signifies  that  the  lesion  is  discovered.  Fis- 
sures are  most  commonly  posteriorly  situated,  but  may  be  situated 
at  any  point  in  the  anal  circumference. 

A  hypertrophied  bit  of  tissue  of  a  gray  color  and  of  about  the 
size  of  a  pinhead  is  often  noticeable  at  the  lower  end  of  the  fis- 
sure ;  this  is  the  thickened  wall  of  the  anal  pocket — to  which  Ball 
has  given  the  name  of  "sentinel  pile."  It  has  been  described  by 
von  Esmarch  as  the  lower  "  edematous  polypoid  fold." 

Treatment. — Prophylaxis. — As  the  fissure  is  most  frequently 
caused  by  chronic  obstipation,  this  condition  must  be  treated  accord- 
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ing  to  principles  laid  down  in  chapter  xv,  volume  1.  The  patients 
must  be  cautioned  not  to  strain  or  press  during  defecation.  Boas 
(/.  c,  p.  534)  is  not  in  favor  of  efforts  at  regular  evacuations  during 
the  treatment,  but  recommends  a  period  of  artificial  obstipation  for 
eight  days  by  giving  10  drops  tr.  opii  3  times  daily.  During  this 
period  of  rest  to  the  anus,  he  treats  the  fissure  locally  with  dry 
antiseptic  powders,  such  as  airol,  xeroform,  orthoform,  calomel. 
The  diet  consists  of  soups  and  gruels.  After  eight  days  he  liquefies 
the  stools  by  giving  castor  or  olive  oil.  He  reports  6  cases  cured 
in  eight  days,  2  cases  cured  in  three  weeks,  and  2  in  four  weeks. 
Of  12  cases,  only  2  had  to  be  treated  operatively.  The  ulcer,  if 
superficial,  is  to  be  touched  with  caustic  or  the  electric  cautery. 
This  treatment  is  to  be  repeated  at  intervals  of  several  days.  It 
may  be  alternated  with  or  substituted  by  the  application  of  ointment, 
stimulating  or  sedative,  according  to  the  requirements  of  the  ulcer. 
The  following  formulas  of  ointments  have  been  used  : 

R.      Chrysarobin, gr.  xij 

Ext.  belladonnse gr.  x 

Petrolatum, 2J. 

M. 

R.     Cocain  hydrochl., gr.  ij 

Ext.  belladonnae,      £j 

Acid,  tannic, gij 

Petrolatum, 3J. 

M. 

Convenient  means  of  applying  the  ointment  is  shown  in  the 
obturator-applicator.  This  may  be  done  by  placing  the  ointment 
in  the  neck  of  the  instrument,  lubricating  its  distal  end  with  the 
ointment,  and  introducing  the  anoscope  to  the  necessary  depth. 
This  manceuver  places  the  ointment  at  a  point  opposite  the  diseased 
area,  where  the  obturator  is  to  be  steadied  while  the  anoscope  is 
drawn  off  it.  The  anus  clasps  the  applicator  around  its  anointed 
neck.  Gentle  rotation  and  withdrawal  of  the  instrument  expand 
the  anus  and  expose  the  otherwise  infolded  and  concealed  diseased 
area  and  rub  into  its  surface  the  medicament  which  the  grasping 
anus  completely  strips  from  the  obturator.  Application  of  the  nitrate 
of  silver  solution  is  efficacious. 

The  simplest  and  most  effective  treatment  in  that  form  of  fissure 
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which  undermines  the  integument  at  its  inferior  end  consists  in  infil- 
tration anesthesia  by  means  of  eucain  or  nirvanin  solution  and  the 
splitting  of  the  pocket  by  means  of  a  small  scalpel.  The  hyper- 
trophied  tissue  should  be  trimmed  away.  The  ulcer  should  then  be 
touched  with  a  solution  of  nitrate  of  silver,  40  grains  to  the  ounce, 
and  an  opium  suppository  introduced.  Subsequently  the  anus 
should  be  dilated  twice  daily  and  the  wound  kept  open  till  perfectly 
healed.  Semidaily  immersion  of  the  hips  in  hot  water  should  be 
practised.  The  conventional  operation  for  fissure,  which  requires 
general  anesthesia,  divulsion  of  the  sphincters,  and  their  division  by 
incision,  is  haphazard  surgery,  is  not  uniformly  curative,  mutilates 
an  important  organ,  and  is  hazardous  to  its  functions  and  in  a  meas- 
ure is  dangerous  to  the  life  of  the  patient. 


ULCERATION    OF   THE    RECTUM. 

Pathology  and  Etiology. — The  character  of  the  ulcers  which 
may  occur  in  the  rectum  and  their  pathological  nature  and  cause 
are  the  same  as  those  of  intestinal  ulcers,  which  have  been  described 
in  a  previous  chapter  (vol.  1,  p.  592). 

Salient  Symptoms. — The  feces  are  sometimes  streaked  with 
mucus,  with  patches  of  membrane  and  specks  of  blood,  and  there 
is  always  more  or  less  purulent  material  discernible.  Pain  and  sore- 
ness are  not  uniformly  present  when  the  disease  is  situated  high  up 
in  the  rectum,  but  are  invariably  present  when  situated  near  or  at 
the  anus. 

Diagnosis. — The  ulceration  is  characterized  by  the  destruction 
of  a  circumscribed  area  of  epithelium  which  is  occupied  by  reddish 
granulation  tissue  ;  the  surface  is  often  seen  coated  with  inspissated 
mucopus.  Ulceration  may  be  accompanied  by  a  more  or  less  diffused 
chronic  rectitis  and  with  general  superficial  erosion  of  the  mucous 
membrane.  Venereal  ulcers  present  their  typical  features  when 
situated  in  this  organ.  Tubercular  ulceration  presents  a  clearly 
defined  border,  and  is  usually  surrounded  by  a  pale  blue  mucous 
membrane,  and  the  evacuations  frequently  contain  tubercle  bacilli. 
Microscopical  examination  of  scrapings  positively  determines  the 
character.     (See  chapter  on  Intestinal  Ulcers,  vol.  1,  p.  592.) 

Treatment. — The  ulcer  may  be  stimulated  to  repair  by  the  ap- 
11 — 41 
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plication  of  stimulating  lotions,  which  may  be  conveniently  done 
by  means  of  the  spray  or  applicator  through  the  proctoscope  (Fig. 

54). 

Because  of  the  humidity  of  the  rectum  the  actual  cautery  should 
not  be  introduced  into  this  organ,  as  the  consequent  rapid  evapora- 
tion occasions  pain.  Chancroid  ulcers  should  be  coated  over  with 
the  charcoal  and  sulphuric  acid  paste.  Enemata  of  bovinin  prove 
decidedly  reparative.      Rectal  lavage  should  be  employed  daily.     In 


Fig.  54. — Shows  a  Method  of  Spraying  the  Rectum  and  Sigmoid  Flexure. 

the  section  on  Intestinal  Ulcers,  Hemmeter  has  described  the  heal- 
ing of  a  tubercular  rectal  ulcer  by  injections  of  tuberculin  in  a  sub- 
ject affected  with  pulmonary  tuberculosis.  Petruschky  similarly 
reported  healing  of  tubercular  gastric  ulcers  by  tuberculin  ("Ver- 
handl.  d.  XVII.  Congress,  f.  innere  Medicin,"  Karlsbad,  1899,  S. 
366). 


PRURITUS. 
Pruritus  may  be  present  as  a  local  manifestation  of  any  one  of  a 
great  variety  of  constitutional  diseases,  or  it  may  be  a  manifestation 
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or  a  result  of  any  of  the  diseases  within  the  realms  of  proctica. 
Internal  hemorrhoids  should  be  suspected  as  a  cause  in  each  case. 
In  persistent  cases  the  feces  should  be  examined  for  intestinal  para- 
sites or  their  ova.      Certain  articles  of  food  may  cause  anal  pruritus. 

Salient  Symptom. — Itching  at  the  anus. 

Diagnostic  Appearances. — The  circumanal  skin  is  often  thick- 
ened and  may  be  abraded  or  cracked,  or  it  may  appear  normal. 
The  anal  verge  may  be  perpetually  moist  with  secretion. 

Treatment. — The  initial  cause  is  to  be  sought  and  removed. 
Mechanical  irritation  should  be  stopped.  The  parts  should  be 
painted  with  a  solution  of  nitrate  of  silver  or  with  some  other  astrin- 
gent lotion.  Sedative  ointments  or  powders  may  be  profitably  ap- 
plied. Fomentations  are  objectionable.  Chrysarobin  ointment  will 
rapidly  remove  the  hypertrophy  of  the  integument.  The  patient 
should  be  required  to  practise  daily  gradual  dilation  of  the  anus  by 
means  of  a  conoid  or  cylindrical  anal  dilator.  Sitz-baths  are  re- 
quired daily.  If  parasites  are  present,  the  treatment  is  that  outlined 
in  the  chapter  devoted  to  this  subject 


ACUTE    INFLAMMATION   AND    PROLAPSE    OF    THE    ANAL 
MUCOUS    MEMBRANE. 

Salient  Symptoms. — This  disease  is  characterized  by  intense 
pain  at  the  anus  and  consequent  prostration  of  the  patient. 

Diagnosis. — The  anal  mucous  membrane  is  observed  everted 
and  swollen.  The  membrane  is  more  prolapsed  in  the  lateral 
halves  than  in  the  anterior  and  posterior  quadrants.  The  tumor  is 
marked  usually  by  three  sulci  if  the  prolapse  be  bilateral  and  con- 
siderably swollen.  There  is  usually  a  deep  median  depression  in 
the  mass  extending  from  before  backward  and  in  a  line  continuous 
with  the  raphe  (Fig.  55).  The  middle  of  this  line  marks  the  chan- 
nel of  the  gut.  Near  the  summit  of  each  lateral  mass  may  be  dis- 
tinguished the  linea  dentata  (Stroud),  which  in  this  condition  is 
much  exaggerated  in  depth  and  dentation.  The  fitness  of  Stroud's 
term  is  pathologically  emphasized.  The  mucous  surface  on  the 
rectal  side  of  this  line  is  usually  of  a  deep  red  color.  It  is  often 
eroded  and  is  usually  covered  with  a  profuse  secretion  of  mucus. 
The  tissues  external  to  this  line  are  yellow-white  or  they  may  be  of 


Fig.  55. — Shows   a   Prolapse   of    Connective-tissue    Hemorrhoids   and   Anal    Mucous 

Membrane. 
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a  deep  purple;  the  color  is  dependent  upon  the  degree  of  edema, 
venous  engorgement,  and  vascular  obstruction. 

Bi digital  Palpation  of 
Acutely  inflamed  and  prolapsed  anal  mu-  Prolapsed  internal  hemorrhoids 

cous  membrane 

Reveals 
Uniform  density  and  elasticity  throughout         Localized  induration  in  one  or  more  parts 
the  mass.  of  the  prolapsed  mass  and  irregularity 

of  contour. 

Treatment. — Application  of  astringent  and  sedative  lotions  is 
required.  The  patient  should  be  kept  in  the  horizontal  semiprone- 
semiflexed  posture  with  the  hips  slightly  elevated.  In  patients 
affected  with  the  more  aggravated  states  of  prolapse  the  sphincters 
should  be  anesthetized  (o.  1  per  cent,  eucain  solution)  at  several 
points  in  their  circumference  to  secure  their  relaxation  ;  the  mucous 
membrane  of  the  mass  should  be  painted  with  the  cocain  solution 
(4  per  cent.),  and  when  the  parts  are  sufficiently  anesthetized  the 
patient  should  be  put  in  the  knee-chest  or  Martin  posture  and  the 
prolapsed  parts  subjected  to  taxis  and  reduced.  If  this  manipula- 
tion is  not  immediately  successful,  the  mass  should  be  vertically 
incised  and  depleted,  when  it  may  be  readily  reduced.  After  reduc- 
tion of  the  prolapse  the  buttocks  should  be  strapped  together. 


CHRONIC    NONINFLAMMATORY  PROLAPSE    OF   THE  ANAL 
MUCOUS    MEMBRANE. 

Salient  Symptoms. — The  patient  tells  of  the  recurrent  charac- 
ter or  continuous  state  of  prolapse.  There  may  be  itching  and 
proctorrhea. ' 

Diagnosis. — Obvious  by  inspection.  (See  preceding  section.) 
Treatment. — The 'removal  of  elliptical  portions  of  the  prolapsed 
mass  is  demanded  and  may  be  done  by  a  method  to  be  described 
in  the  section  on  the  treatment  of  hemorrhoids.  If  the  sphincters 
be  excessively  relaxed  or  contracted,  they  may  be  gymnastically 
developed  by  the  daily  introduction  of  anal  dilators,  against  which 
the  patient  should  be  required  to  make  voluntary  slight  resistance, 
or  the  intrarectal  application   of  electricity  may  be  found   useful. 
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Excision  of  a  circular  portion  of  the  prolapsed  membrane  may  be 
necessary. 

NONMALIGNANT  ANAL  GROWTHS. 

Considerations  of  technic  justify  that  in  a  practical  clinical  synop- 
sis the  benign  growths  of  this  region  be  classified  according  to 
their  form  and  anatomical  situation  rather  than  according  to  their 
histological  character,  which  has  been  described  in  the  section  on 
Benign  Neoplasms  of  the  Intestines  (vol.  1,  p.  708).  The  nonma- 
lignant  anal  growths  are  either  sessile  or  pedunculated,  and  those 
which  are  originally  sessile,  because  of  the  mechanism  of  this  organ, 
tend  to  pedunculation.  Sessile  growths,  because  of  their  attach- 
ment to  a  movable  structure,  are  susceptible  to  being  compressed 
at  their  bases  under  the  traction  of  the  operator,  and,  as  far  as  the 
application  of  the  technic  which  accomplishes  their  removal  is  con- 
cerned, will  be  regarded  as  pedunculated.  The  commoner  of  the 
benign  anal  growths  are  hypertrophied  anal  pilasters  (columns  of 
Morgagni),  angiomata  of  the  hemorrhoidal  plexuses,  fibromata, 
mucocutaneous  hypertrophies,  and  varices. 

Varix  of  the  Anal  Pilaster. — A  variety  of  hemorrhoid. 

Salient  Symptoms. — Steady  aching,  often  referred  to  the  end  of 
the  spine,  more  or  less  backache,  and  a  great  variety  of  reflected 
symptoms  are  ordinarily  experienced  by  the  patient. 

Diagnosis. — Bimanual  eversion  of  the  buttocks  may  reveal  the 
blue  or  purple  colored  projecting  varicosity.  Anoscopy  may  reveal 
a  dilated  blue  or  magenta  vessel  displacing,  obliterating,  enlarging, 
or  projecting  from  the  pilaster. 

Thrombotic  Varix. — A  form  of  inflamed  pile. 

Salient  Symptom. — Pain  coming  suddenly  and  continuing  is 
characteristic. 

Diagnosis. — Bimanual  eversion  of  the  buttocks  discovers  a  more 
or  less  hemispheroid  or  columnar  mass  of  tissue  projecting  from  the 
anal  verge.  Bidigital  examination  determines  the  presence  of  the 
organized  blood-clot,  which  is  centrally  situated  in  the  mass,  and 
the  skin  is  movable  over  it. 

Simple  Hypertrophy  of  the  Anal  Pilaster. — Connective-tissue 
pile. 

Salient  Symptoms. — Anal  itching,  aching,  or  occasional  pain  is 
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significant  of  this  disease.  If  the  mucosa  be  abraded  or  necrosed, 
there  may  be  hemorrhage. 

Diagnosis. — Anoscopy  reveals  an  enlarged  pilaster  whose  surface 
may  appear,  if  not  necrosed,  somewhat  like  that  of  the  hyper- 
trophied  tonsil  which  is  pitted  with  lacunae. 

Angioma  of  the  Anal  Pilaster  or  of  the  Inferior  Hemor- 
rhoidal Plexus. — Internal  or  external  hemorrhoid.  (See  Dila- 
tion of  Hemorrhoidal  Veins,  this  volume,  p.  490.) 

Salient  Symptoms. — Pain,  backache,  sciatica,  restlessness,  and 
more  or  less  constant  sense  of  fatigue  are  the  common  manifesta- 
tions of  this  disease.     There  may  be  bleeding. 

Diagnosis. — The  tumor  presents  in  a  much  aggravated  degree 
the  appearance  of  a  hypertrophied  anal  pilaster,  or  when  the  growth 
is  very  large  all  trace  of  the  pilaster  may  be  effaced.  The  mass 
(internal  hemorrhoid),  though  it  has  its  attachment  at  the  anal  pi- 
laster in  the  zones  of  the  linea  dentata  and  internal  sphincter,  by 
reason  of  the  tonic  contraction  of  the  latter  is  projected  upward 
into  the  levator  hollow  and  into  the  abdominal  rectum,  or  else  is 
prolapsed  externally,  dragging  with  it,  sometimes,  the  anal  mucous 
membrane.  Angioma  of  the  inferior  hemorrhoidal  plexus  (external 
hemorrhoid)  presents  somewhat  different  contours  and  colors.  This 
growth  is  usually  nonpedunculated  and  is  covered  with  the  muco- 
cutaneous integument  (Figs.  56  and  57). 

Treatment  for  the  Removal  of  Benign  Neoplasms. — In  case  the 
nonmalignancy  of  a  growth  appear  doubtful,  under  proctoscopy 
and  local  anesthesia  a  section  may  be  taken  for  microscopic  exam- 
ination. The  other  benign  growths  affecting  this  region  present 
much  the  same  features  and  clinical  phenomena  as  these  just 
described.  The  radical  treatment  aimed  at  their  cure  requires  their 
removal,  and  the  technic  which  is  to  be  proposed,  if  executed  by 
trained  hands,  in  most  instances  painlessly  achieves  the  desired 
result  without  general  anesthesia.  This  technic  escapes  several  of 
the  disadvantages  urged  against  the  familiar  clamp  and  cautery 
operation. 

The  Clamp  (Fig.  58). — This  instrument  consists  of  a  hollow 
cone  7)%  inches  (8.25  cm.)  in  length  and  ^  inch  (1.90  cm.)  in 
diameter  at  its  distal  extremity  and  1  ^  inches  (4.44  cm.)  in  diam- 
eter at  its  proximal  end.      One  quadrant  of  the  cone  is  fenestrated 
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(Fig.  59)  ;  this  is  occupied  by  a  movable  blade  with  a  serrated  edge, 
which  makes  contact  with  the  serrated  cone  edge.  The  movable  blade 
is  sheathed  in  the  cone  when  the  jaws  of  the  clamp  are  separated. 


Fig.  56. — Shows  a  Prolapse  of  Connective-tissue  Internal  Hemorrhoid. 


The  preliminary  preparation  of  the  patient  consists  in  daily  grad- 
ual dilation  of  the  anus  by  means  of  Kelly's  conic  dilator  until 
the  anus  may  be  made  to  open  painlessly  to  the  degree  necessary 


Fig.  57. — Shows  a  Prolapse  of  an  Internal  Hemorrhoid. 
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for  the  introduction  of  the  clamp.      Immersion  of  the  patient's  hips 
in  a  tub  of  hot  water  twice  daily  will  assist  in  this  achievement. 

The  Technic. — (A)  The  patient  should  be  placed  in  the  hori- 
zontal semiprone-semiflexed  posture,  the  upright  knee-rest  adjusted 
to  the  table,  and  the  light  focused  on  the  field  of  operation. 


Fig.  58.  —  Martin's  Conoid 
Clamp  for  the  Removal  of 
Hemorrhoids  under  Local 
Anesthesia. 


Fig.  59. — Martin's  Conoid  Clamp  Opened. 


(B)  The  exact  situation  of  the  tumor  should  be  determined  under 
anoscopy. 

(C)  (1)  Hypodermic  injections  of  about  ten  minims  of  o.  1  per 
cent,  solution  of  eucain  into  the  ectal  and  ental  sphincters  to  secure 
their  painless  dilation  are  sometimes  necessary ;  (2)  introduction 
into  the  anus  of  the  closed  clamp  with  the  blade  directed  toward  or 
against  the  tumor ;  (3)  separation  of  the  clamp's  jaws  ;  (4)  injection 
of  the  eucain  solution  («)  into  the  membrane  covering  the  now 
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accessible  tumor  base,  and  (&)  into  the  connective  tissue  composing 
the  tumor  ;  (5)  clamping  the  tumor ;  (6)  cutting  away  the  tumor; 
(7)  application  of  Paquelin's  cautery,  or  of  sutures  to  the  pedicle ; 
and  (8)  (a)  releasing  the  pedicle  and  (b)  withdrawing  the  clamp. 

Occasionally  difficulties  may  be  encountered  in  an  attempt  to  get 
an  anal  polypus  through  the  jaws  of  the  clamp.     This  may  be 


Fig.  60. — The  Clamp  Separated  for  Convenience  in  Cleansing. 

easily  accomplished  under  anoscopy  by  casting  a  noose  about  the 
polypus.  The  noose  should  be  drawn  taut  and  the  anoscope  with- 
drawn. The  tumor  is  to  be  held  down  by  traction  on  the  ligature 
while  the  clamp  is  introduced.  The  operation  is  then  to  be  per- 
formed as  described  in  the  preceding  paragraph. 

Thrombotic  inflamed   hemorrhoids  ordinarily  require  infiltration 
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anesthesia,  incision  through  the  mass,  and  eversion  of  the  clot. 
Subsequently,  if  the  tissues  be  sufficiently  hypertrophied  and  become 
subject  to  recurrent  attacks  of  inflammation,  the  tumor  should  be 
removed  by  means  of  the  technic  above  described.  Inflamed  and 
thrombotic  hemorrhoids,  if  prolapsed,  should  not  be  subjected  to 
manipulations  designed  for  the  reduction  of  the  prolapse,  lest  the 
thrombus  be  converted  into  serious  or  fatal  emboli. 

Varicose  hemorrhoids  require  the  exercise  of  the  greatest  pre- 
cision in  placing  the  hypodermic  needle  for  anesthetization  lest  the 
solution  be  injected  directly  into  the  circulation  and  not  into  the 
tissue  which  it  is  designed  to  anesthetize.  It  is  difficult  to  painlessly 
remove  this  lesion.  If  the  operator's  technic  be  in  the  least  degree 
imperfect,  the  operation  will  completely  fail. 

The  clamp  effectually  blocks  the  field  of  operation  against  the 
accidental  invasion  of  feces  or  other  intestinal  detritus  ;  the  field  of 
operation  therefore  may  be  made  practically  sterile. 

By  means  of  this  clamp  the  surgeon  experienced  in  the  use  of  the 
hypodermic  syringe  for  obtaining  local  anesthesia  may  with  but 
trifling  discomfort  to  his  patient  successfully  remove  the  largest 
hemorrhoid.  Two  hundred  minims  of  o.  I  per  cent,  solution  of 
eucain  are  sufficient,  ordinarily,  for  the  painless  removal  of  tumors 
of  great  size.  More  than  three-fourths  of  the  quantity  of  the  solution 
used  may  be  recovered  with  the  removal  of  the  tumor ;  hence  the 
amount  of  the  drug  which  may  enter  into  the  patient's  circulation  is 
inappreciable. 

This  operation,  when  applied  to  the  largest  connective -tissue 
growths,  usually  requires  of  the  patient  not  more  than  three  or  four 
days'  restraint  from  exercise. 

The  following  conditions  may  contraindicate  the  use  of  eucain 
and  the  conoid  clamp  unless  the  nerve-trunks  be  attacked.  Two 
or  more  inflamed  internal  hemorrhoids  and  extensive  hemorrhoidal 
varix  ;  neurasthenic  subjects  and  persons  of  particular  idiosyncrasy 
to  this  drug  should  be  put  into  a  state  of  general  anesthesia  for 
operation. 

The  removal  of  the  nonmalignant  growths  at  the  anus  by  means 
of  the  ligature  and  by  the  conventional  clamp  and  cautery  methods 
requires  that  the  patient  be  placed  in  a  state  of  general  anesthesia. 

The  ligature  method  requires  that  the  anus  be  divulsed  till  the 
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sphincter  lies  dilated  and  relaxed.  The  tumor  is  seized  by  means 
of  the  volsella,  its  mucocutaneous  surface  incised,  and  the  ligature 
placed  and  tied.  This  operation  ordinarily  entails  several  days  of 
suffering  on  the  part  of  the  patient.  The  tumor  may  be  cut  away 
or  else  it  sloughs  away  and  leaves  a  granulating  wound  in  its  stead, 
which  may  promptly  heal,  though  it  sometimes  cicatrizes  and  estab- 
lishes a  stricture. 

ANAL   HEMORRHAGE. 

Postoperative  anal  hemorrhage  may  be  effectually  controlled  as 
follows  :  The  anoscope  should  be  introduced  till  its  distal  end  be 
beyond  the  levator  ani  and  the  obturator  removed.  A  piece  of 
gauze  2  feet  (60.96  cm.)  square  should  be  folded  in  lines  radiating 


Fig.  61. — The  Proctoscope  Cotton-wrapped  Obturator  Prepared  for  the  Control  of 

Hemorrhage. 


from  its  center  to  its  four  corners,  and  into  this  pouch  a  small  moist 
sponge  or  wad  of  gauze  should  be  placed  by  means  of  the  forceps 
and  the  three  carried  through  the  anoscope  and  above  the  levator 
ani.  The  forceps  should  be  removed  and  traction  placed  on  the 
gauze  to  bring  the  expanding  sponge  hard  against  the  distal  end  of 
the  anoscope  and  levator  ani  muscle.  That  part  of  the  gauze  which 
is  within  the  anoscope  should  be  packed  in  an  orderly  manner  with 
strips  of  gauze  and  the  anoscope  withdrawn,  leaving  the  dressings 
in  place.  The  exposed  portions  of  the  gauze  pouch  should  now  be 
packed  with  pads  of  gauze  and  its  four  corners  tied  down  upon  the 
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mass.  Masses  of  cut  gauze  should  now  be  padded  over  this  dress- 
ing and  a  T-bandage  fixed  over  all.  After  a  reasonable  time  the 
outer  dressings  are  to  be  removed,  the  intra-anal  gauze  stalk  car- 
ried through  the  anoscope,  and  the  anoscope  carried  deeply  into 
the  rectum  on  the  stalk  of  gauze  which  serves  the  purpose  of  a 
guide.  The  gauze  within  the  pouch  may  now  be  removed  and  irri- 
gation employed  to  soften  the  sponge.  Under  the  grasp  of  the  for- 
ceps the  sponge  may  be  twisted  into  a  small  compass  and  removed 
from  the  rectum  through  the  anoscope. 

Ordinarily  the  following  simpler  means  of  arresting  hemorrhage 
is  efficacious :  Wrap  about  the  neck  of  the  obturator  a  piece  of  ab- 
sorbent cotton  (Fig.  61),  upon  which  place  a  small  amount  of  the 
persulphate  of  iron.  Sheathe  the  obturator,  lubricate  the  anoscope, 
and  introduce  it  into  the  anus  ;  withdraw  the  anoscope,  leaving  the 
cotton-wrapped  neck  of  the  obturator  within  the  grasp  of  the 
sphincters,  where  it  will  be  retained.  It  may,  if  necessary,  be  fixed 
in  its  position  with  tapes. 

Anal  hemorrhage  may  be  controlled  under  the  pressure  of  an  in- 
serted thumb.  Ice-bags  secured  to  the  sacrum  by  means  of  the 
T-bandage  are  often  efficacious  in  preventing  the  recurrence  of  the 
bleeding.     In  all  cases  the  patient's  hips  should  be  elevated. 


NONMALIGNANT   RECTAL   GROWTHS. 

Nonmalignant  rectal  growths  are  sessile  or  pedunculated,  and  the 
sessile  growths,  because  of  the  mechanism  of  this  organ,  tend  to 
pedunculation.  The  sessile  rectal  growths,  being  situated,  like 
those  of  the  anus,  upon  a  membrane  freely  movable  on  an  elastic 
submucosa  over  the  muscular  coats  of  the  rectum,  may  usually  be 
converted  by  the  operator,  by  a  process  of  lifting  the  growth  and 
compression  of  the  circumjacent  mucous  membrane  beneath  the 
growth,  or  by  lifting  and  twisting  the  tumor,  into  a  surgical  pedicle 
which  will  facilitate  its  excision  by  means  of  the  technic  presently 
to  be  proposed.  Execution  of  the  technic  and  the  results  will  im- 
prove with  the  advanced  skill,  experience,  and  good  judgment. 

Salient  Symptoms. — Nonmalignant  rectal  growths  present  no 
characteristic  symptoms  ;  the  patient  may,  however,  be  the  sub- 
ject of   occasional    attacks   of   obstipation,   diarrhea,    hemorrhage, 
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proctorrhea,  or  of  any  one  or  of  several  of  the  various  manifesta- 
tions of  proctica. 

Diagnosis. — Proctoscopy  reveals  the  tumor  (Fig.  62). 

Treatment. — A  silver-wire  noose  may  be  thrown  about  the 
pedicle,  twisted  down  upon  it,  the  wire's  ends  cut  off  and  guarded 
by  a  compressed  shot,  and  the  tumor  left  to  slough  off,  or  it  may 
be  cut  away,  leaving  the  wire  ligature  to  guard  against  hemorrhage ; 
subsequently  the   wire  may  be  removed.     A  polypus   may,  how- 


Fig.  62. — A  Composite  Proctoscopic  View  of  a  Rectal  Polypus,   Papillomas,  and  a 
Hypertrophied  Rectal  Valve. 

ever,  be  more  quickly  and  effectually  removed  by  means  of  a  strong 
snare  (Fig.  63).  One  provided  with  a  long  shaft  and  with  a  handle 
bent  at  an  angle  obtuse  to  the  shaft  should  be  introduced  through 
the  proctoscope,  the  tumor  base  embraced,  and  the  operation  finished 
with  a  technic  similar  to  that  employed  by  the  rhinologist  on  nasal 
polypi. 


MALIGNANT    DISEASE   OF   THE    RECTUM. 
Of  all  portions  of  the  intestine  the  rectum  is  most  frequently  the 
seat  of  malignant  disease  (see  statistics  compiled  by  Hemmeter, 


656 


SYMPTOMS    OF    RECTAL    CARCINOMA. 


vol.  i,  p.  680).  In  fact,  statistics  tend  to  show  that  this  part  of  the 
intestine  is  as  frequently  affected  as  are  all  other  portions  of  the 
bowel.  Sarcoma  very  rarely  attacks  this  organ.  Of  the  carcino- 
mata,  the  adenocarcinoma  is  the  commonest  form.  The  squamous 
variety  is  encountered  at  the  anus  below  the  levator  ani.  That 
repetition  may  be  avoided,  I  am  requested  to  refer  the  reader  to  the 
chapter  on  the  Morbid  Anatomy  of  the  Malignant  Diseases  of  the 
Intestine,   by  Prof.    Hemmeter.     According  to  this  author,    20.22 


Fig.  63. — A  Method  for  the  Removal  of  a  Rectal  Polypus. 

per  cent,  of  all  intestinal  cancers  are  located  in  the  rectum  (vol.  1, 
p.  681). 

The  symptoms  which  are  regarded  as  characteristic  of  malig- 
nant disease  of  the  rectum  usually  present  themselves  or  are  recog- 
nized when  the  disease  is  so  far  advanced  as  to  render  its  treatment 
unpromising  or  else  absolutely  to  forbid  surgical  intervention. 
These  symptoms  are  as  follows  :  Diarrhea  of  a  recurrent  or 
chronic  character  is  significant,  the  defecations  being  most  frequent 
in  the  morning.  Even  before  the  tumor  sloughs  the  discharges 
will   contain  much  mucus,  pus,  and  epithelial  cells,  and  shreds  of 


PLATE    13. 


Carcinomatous  Stricture  of  the  Rectum. 
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pseudo-membrane.  The  discharges  are  characterized  by  a  pecu- 
liarly offensive  odor,  are  streaked  with  blood,  and  contain  blood- 
clots  or  bright  fresh  blood.  When  necrosis  of  the  growth  occurs, 
masses  of  necrotic  tissue  are  not  infrequently  discharged.  If  the 
growth  be  situated  in  the  anal  structures,  pain  is  an  almost  con- 
stant symptom,  and  an  excruciating  tenesmus  is  experienced  with 
each  defecation,  and  is  often  present  in  intervals  of  defecation. 
Sometimes  there  is  an  ineffectual  straining  at  stool.  The  pain  is  due 
to  the  irritation  of  the  exposed  tissues,  occasioned  by  contact  with 
the  acrid  discharges,  or  may  be  due  to  tension  of  the  nerves  under 
the  pressure  of  the  growth.  When  the  disease  is  situated  above 
the  levator  ani  and  in  the  rectum  proper,  pain  is  rarely  present  be- 
cause of  the  normal  anesthesia  of  the  rectum  ;  however,  when  the 
growth  attains  sufficient  magnitude  to  stretch  the  nerves,  a  dis- 
tressing, aching  pain  is  more  or  less  constant ;  sciatic  neuralgia  is 
not  uncommon.  Probably  the  earliest  symptom  of  malignant  dis- 
ease of  the  rectum  is  obstipation  due  to  the  encroachment  of  the 
tumor  upon  the  lumen  of  the  organ. 

Diagnosis. — Proctoscopy,  if  practised  on  patients  complaining  of 
constipation  or  obstipation,  will  early  discover  the  presence  of  such  a 
tumor,  if  it  exist,  and  afford  an  opportunity  for  its  successful  removal. 
It  is  my  conviction  that  if  proctoscopy  were  made  the  routine  prac- 
tice of  the  physician,  malignant  disease  of  the  rectum  would  rarely 
be  permitted  the  opportunity  to  become  inoperable.  It  is  to  be  re- 
gretted, however,  that  most  cases  when  referred  to  the  specialist 
have  passed  beyond  the  pale  of  justifiable  surgical  intervention. 
Ninety  per  cent,  of  the  cases  of  malignant  disease  which  have  come 
under  my  observation  have  been  brought  to  me  with  the  ready- 
made  diagnosis  of  bleeding  piles  or  fistula;  hemorrhoids,  prolapsus 
recti,  and  fistula  are  the  common  sequels  of  malignant  disease  of 
the  rectum.  Under  proctoscopy  the  physician  may  command  such 
a  view  of  the  rectum  and  may  have  such  access  to  the  rectum  that 
the  tumor  is  not  only  seen  distinctly,  but  is  made  accessible  for  the 
removal  of  a  portion  for  microscopic  examination.  As  the 
benign  neoplasms  of  the  rectum  tend  to  pedunculation,  all  sessile 
growths  should  be  suspected  of  malignancy  and  subjected  to  an  ex- 
pert microscopist's  examination.  Adenocarcinomata  are  usually 
multiple,  and  if  discovered  early  have  a  grayish  or  straw-colored 
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appearance.  The  colloid  form  of  cancer  is  lead-colored  or  bluish, 
and  in  places  is  almost  translucent.  The  melanotic  form  presents 
a  peculiarly  black  complexion.  All  of  these  growths,  a  short  time 
before  they  undergo  degeneration,  partake  of  a  dark  red  color. 
Portions  of  these  growths  have  a  peculiarly  glistening  sheen  ;  other 
portions  undergoing  superficial  necrosis  have  a  beef-red  appearance. 
I  have  recently  seen  an  adenocarcinoma  lying  in  the  second  rectal 
chamber  which  presented  an  appearance  not  unlike  a  bunch  of 
overripe  currants ;  the  mucosa  of  the  noninvaded  valve  was  pale. 

Appearance  through  the  Proctoscope  Different  from  What  is 
Felt  by  the  Finger. — When  the  mass  once  begins  to  degenerate,  it 
not  infrequently  sloughs  rapidly,  and  the  proctoscopy  made  later  in 
such  cases  reveals  instead  of  a  contracted  lumen  due  to  the  encroach- 
ment of  the  tumor,  the  rectum  inflated  and  expanded  to  a  normal  de- 
gree, exposing  a  large  ulcerated  area  apparently  of  great  depth  because 
of  the  infiltration  and  edema  of  its  borders.  Let  the  physician  now 
place  such  a  patient  in  a  dorsal  position  and  make  a  digital  exami- 
nation, and  if  the  tumor  be  within  reach,  his  finger  will  detect  a  mass 
which  seems  to  his  sense  of  touch  not  unlike  the  original  growth. 
This  fallacy  is  due  to  the  collapse  of  the  rectum  and  prolapse  and 
invagination  of  the  indurated  structures.  The  anus  is  usually  found 
much  relaxed  in  cases  of  rectal  tumor.  The  perineal  and  inguinal 
lymphatics  sooner  or  later  become  involved  in  cases  of  malignant 
disease  of  the  anus.  Malignant  disease  of  the  rectum  is  accompa- 
nied by  infiltration  of  the  sacral  lymphatic  glands. 

Treatment. — A  malignant  growth  at  the  anus,  when  the  inguinal 
lymphatics  are  not  indurated,  should  be  removed  by  a  wide  dissection 
of  all  the  anal  structures,  and  the  rectum  secured  in  the  wound  in 
some  such  manner  as  that  described  in  the  section  on  malformations 
of  the  rectum.  Malignant  growths  at  the  rectum,  when  there  is  no 
involvement  of  an  adjacent  viscus,  should  be  approached  as  is  de- 
scribed in  the  chapter  referred  to.  In  cases  of  malignant  disease 
of  the  rectum  or  anus,  in  which  an  adjacent  viscus  is  invaded, 
removal  of  the  growth  does  not  promise  much  relief  nor  length  of 
life.  However,  it  should  be  remembered  that  removal  of  the  rec- 
tum or  anus,  and  vagina,  uterus,  and  adnexa  is  surgery  possible  of 
achievement.  When  the  disease  is  considered  impossible  of  removal 
and  the  patient  is  suffering  from  obstruction  or  great  pain,  an  arti- 
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ficial  inguinal  anus  should  be  established  and  provision  made  for 
the  patency  of  the  lower  bowel,  that  the  rectum  may  be  occasionally 
flushed  from  above.  My  experience  teaches  me  that  an  artificial 
inguinal  anus  should  never  be  made  without  first  making  the  fullest 
explanation  of  what  such  an  operation  means.  The  wise  physician 
will  have  a  witness  present  when  making  this  explanation.  When 
such  a  patient  declines  operation  for  an  artificial  anus,  temporary 
relief  of  the  obstruction  may  be  afforded  by  curettage  of  a  channel 
through  the  growth.  This  operation  may  be  painlessly  performed 
through  the  proctoscope  without  the  employment  of  any  sort  of 
anesthesia. 

FOREIGN  BODIES  IN  THE  RECTUM. 

The  opportunities   which   proctoscopy  by  atmospheric   inflation 
affords  for  the  discovery  and  the  removal  of  foreign  bodies  or  im- 


Fig.  64. — A  Method  for  the  Removal  of  a  Foreign  Body  from  a  Rectal  Chamber. 

pacted  feces  from  the  anus  and  rectum  without  anesthesia  and  with- 
out pain  are  obvious. 

The  Technic. — The  patient  should  be  placed  on  the  chair  in  the 
horizontal  semiprone-semiflexed  posture,  and  that  part  of  the  rectum 
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within  the  reach  of  the  finger  should  be  subjected  to  a  careful 
digital  exploration  with  the  purpose  of  determining  whether  the 
object  is  situated  above  or  below  the  levator  ani,  and  whether  its 
lower  end  penetrates  the  structures  constituting  the  anus  or  the 
pelvic  floor.  Should  the  object  penetrate  the  anus,  the  short  ano- 
scope  should  be  introduced  as  far  as  the  point  at  which  the  object 
passes  through  the  mucous  membrane  and  the  obturator  then  with- 
drawn. Now  a  pair  of  forceps,  under  the  guidance  of  the  eye, 
should  be  passed  through  the  anoscope  and  made  to  seize  the  ob- 


Fig.  65. — A  Method  for  the  Removal  of  a  Foreign  Body  from  a  Rectal  Chamber. 


ject  (Fig.  64).  This  object  should  be  carried  by  the  forceps  toward 
the  promontory  of  the  sacrum  and  thus  removed  from  the  tissue  by 
making  it  retrace  its  course.  When  it  is  carried  well  up  into  the 
rectal  chamber,  it  should  be  deposited  there  and  the  forceps  and 
anoscope  withdrawn.  Foreign  bodies  in  the  rectal  chambers  may 
be  discovered  by  placing  the  patient  in  Martin's  posture  and  by  the 
use  of  the  means  and  methods  described  for  proctoscopy.  Should 
a  foreign  body  transfix  or  penetrate  a  rectal  valve  or  any  other  part 
of  the  rectal  wall,  it  should  be  extracted  in  the  same  manner  as  is 
suggested  for  the  extraction  of  foreign  bodies  from  the  anus — by 
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making  the  foreign  body  retrace  the  course  by  which  it  entered  the 
tissues.  Having  dislodged  it  from  the  tissues  and  deposited  it  in 
the  rectal  chamber,  it  should  be  withdrawn  under  the  grasp  of  the 
forceps  through  the  proctoscope  (Fig.  65).  Should  it  be  too  large 
to  pass  through  this  instrument,  the  patient  should  be  anesthetized 
and  the  body  removed  by  means  of  proctocolonoscopy,  which  I 
first  described  in  the  July,  1896,  number  of  Mathews'  "Quarterly 
Journal  of  Rectal  and  Gastro-intestinal  Diseases,"  and  which  re- 
quires an  expanding  bivalve  speculum.  Fish-bones,  clyster-tube 
tips,  coproliths,  gall-stones,  impacted  scybala,  and  the  stranger 
things  sometimes  lodged  in  this  organ  (see  chapter  on  Obturation, 
vol.  11,  p.  238)  may  be  removed  by  the  proposed  methods  with 
practically  no  danger  to  the  life  or  to  the  organs  of  the  patient. 


ARRESTED  DEVELOPMENT  OF  THE  ANUS  AND  RECTUM. 

Atresia  ani  is  the  commonest  form  of  congenital  malformation  of 
the  lower  intestine.  It  is  due  to  an  imperfect  coalescence  of  the 
proctodeum  and  the  enteron.  In  the  course  of  embryonic  develop- 
ment the  rectum  and  anus  are  perfected  before  the  third  month. 
Occasionally  there  are  met  cases  of  imperforate  anus  in  which 
not  so  much  as  an  anal  dimple  is  discernible.  In  such  cases  the 
epiblast  has  not  dipped  to  form  the  proctodeum.  In  other  cases  of 
imperforate  anus  the  proctodeum  may  have  dipped  into  the  meso- 
blastic  layer  to  a  normal  degree  and  be  surrounded  by  a  perfectly 
developed  external  sphincter  muscle,  and  the  enteron  or  gut  proper 
may  be  separated  from  the  proctodeum  by  a  narrow  septum  ;  or 
there  may  be  an  absence  of  the  lower  portion  of  the  rectum,  of  the 
entire  rectum,  or  of  a  portion  of  the  colon,  or  an  absence  of  the  large 
intestine  ;  in  such  cases  a  great  interval  exists  between  the  terminal 
portion  of  the  gut  and  the  anus.  In  a  previous  chapter  (p.  258) 
an  x-ray  photograph  is  presented  illustrating  the  distance  to  which 
the  anus  may  be  imperforate. 

The  symptoms  of  imperforate  ani  or  recti  are  nonestablishment 
of  defecation,  flatulence,  tympanites,  and  fecal  vomiting,  and  if  sur- 
gical intervention  be  not  resorted  to,  death  will  result  from  shock  or 
infection,  which  may  be  the  sequel  of  intestinal  perforation — occur- 
rences unusual  before  the  fifth  day. 


664  ESTABLISHING    PATENCY    OF    THE    RECTUM. 

In  cases  of  imperforate  ani  it  is  sometimes  found  that  the  rectum 
communicates  with  the  vagina,  the  bladder,  or  the  urethra ;  and 
cases  have  been  reported  of  its  communication  with  the  uterus. 

Surgical  intervention  for  the  establishment  of  an  artificial  anus  is 
demanded  at  the  earliest  possible  moment.  These  patients  often 
succumb  to  shock  after  the  operation  which  is  applied  for  their  re- 
lief; hence  it  is  imperative  that  whatever  operation  be  undertaken 
there  should  be  no  procrastination.  If  the  child  be  of  apparently 
normal  vitality,  the  radical  operation  for  establishing  an  anus  at  its 
normal  site  should  be  undertaken  at  once.  As  it  is  difficult  to 
determine  prior  to  the  operation  at  what  state  the  development 
was  arrested,  it  can  not  be  determined  how  extensive  a  dissection 
may  be  necessary  ;  therefore  a  temporary  artificial  inguinal  anus  is 
to  be  preferred  for  the  weakling.  Under  infiltration  anesthesia  an  in- 
cision should  be  made  in  the  inguinal  region  and  a  loop  of  the  gut 
drawn  out  and  supported  on  a  glass  rod,  which  should  be  made  to 
transfix  the  mesentery.  A  kw  catgut  sutures  should  be  passed 
through  the  skin,  the  fasciae,  the  parietal  and  intestinal  peritoneum 
and  muscular  structure  of  the  bowel,  and  tied  to  secure  the  gut  in 
the  wound  for  twenty-four  hours,  that  the  peritoneal  cavity  may  be 
walled  off  by  the  organized  exudate  before  the  bowel  is  opened.  If 
the  operation  is  performed  early  and  the  little  patient  is  not  suffering 
from  obstruction,  the  gut  need  not  be  opened  until  the  expiration  of 
the  twenty-four  hours.  It  scarcely  matters  what  portion  of  the 
colon  is  anchored  in  the  wound  in  cases  of  the  kind  under  dis- 
cussion. The  two  advantages  which  are  afforded  in  choosing  the 
ascending  colon  are  that  it  is  more  easily  found  than  the  descending 
colon  in  the  majority  of  these  cases  and  that  in  the  subsequent  oper- 
ation for  the  establishment  of  a  permanent  anus  in  the  perineal 
region,  the  rectum  and  sigmoid  flexure  may  be  more  easily  drawn 
down. 

The  radical  operation  in  cases  of  imperforate  anus  or  congenital 
absence  of  the  rectum  requires  an  incision  continuous  with  the 
raphe  from  a  point  approximately  posterior  to  the  transversus 
perinei  muscle,  or  through  the  posterior  quadrant  of  the  proctodeum, 
backward  to  the  tip  of  the  coccyx.  Tentatively  the  incision  should 
be  deepened  in  the  direction  of  the  upper  sacral  bodies.  If  the 
rectum    should    not    now    be   discovered,   the    incision   should   be 
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lengthened  by  a  median  incision  through  the  bones  of  the  coccyx 
by  means  of  the  cartilage  knife  or  the  scissors.  The  pelvic  outlet 
in  the  newly  born  infant  is  scarcely  more  than  */£  inch  (1.27  cm.)  in 
diameter,  and  hence  the  space  made  by  the  aforesaid  incision  may 
be  too  confined  for  intelligent  manipulation  of  the  finger  in  its 
endeavor  to  discover  the  bowel.  It  should  be  remembered  that 
ossification  of  the  pelvic  bones  is  not  far  advanced  at  this  period  of 
development,  and  that  therefore  retractors  may  be  successfully 
employed  to  enlarge  the  operation  field.  Manipulation  of  the 
intestine  by  means  of  a  hand  over  the  abdomen  may  carry  the 
desired  portion  of  the  bowel  within  the  reach  of  the  searching 
finger.  If  the  rectum  should  terminate  in  an  adjacent  pelvic  viscus, 
a  low  loop  should  be  drawn  through  the  wound,  double  clamped 
and  severed,  and  that  part  attached  to  the  viscus  closed  with  a 
purse-string  suture  and  the  desired  portion  anchored  at  the  position 
in  the  wound  where  it  will  be  least  subjected  to  such  traction  as 
may  tear  it  away. 

Congenital  stricture  of  the  anus  is  situated  in  the  zone  between 
the  external  and  internal  sphincters.  This  condition  may  be 
relieved  by  a  posterior  proctotomy  or  by  shallow  bilateral  inci- 
sions ;  the  operation  should  be  completed  by  suturing  together 
the  deep  angles  of  the  wounds,  as  is  described  in  the  section  on 
valvotomy. 

Congenital  stricture  of  the  rectum  is  due  to  hyperplasia  of  the 
mesoblastic  layer  of  the  rectal  valves.  Such  congenital  strictures 
are  often  multiple.  These  obstructions  may  be  temporarily  over- 
come and  in  some  instances  effectually  cured  by  a  method  of 
interrupted  dilation.  The  fingers  constitute  the  best  instruments 
for  this  purpose.  At  the  beginning  of  the  treatment  in  such  a  case 
the  physician  should  use  his  little  finger  and  direct  its  palmar  sur- 
face toward  the  sacrum.  When  the  patient  shall  have  arrived  at  an 
appropriate  age,  if  necessary,  valvotomy  should  be  resorted  to  under 
anesthesia. 


ADDENDUM. 


LITERATURE  ON  TUBERCULOUS  CECAL  TUMOR. 

This  literature  belongs  to  the  article  on  Tubercular  Tumor  of  the  Cecum,  and  should 
have  been  inserted  on  page  loo,  volume  II. 

1.  Billroth,  cited  after  Conrath,  /.  c. 

2.  Boas,  Darmkrankheiten,  S.  277. 

3.  Conrath,  "Brun's  Beitrage  zur  klin.  Chir.,"  Bd.  xxi,  Heft  I,  1898. 

4.  Czerny,  "Brun's  Beitrage  zur  Chirurgie,"  Bd.  VI  u.  IX. 

5.  Eisenhart,  "  Ueber  Haufigkeit  und  Vorkommen  der  Darmtuberculose,"  Diss,  inaug., 

Munchen,  1891. 

6.  Hartmann  und  Pilliet,  cited  after  Conrath,  /.  c. 

7.  Hofmeister,  "Brun's  Beitrage  zur  Chirurgie,"  Bd.  xvii,  1896,  S.  577. 

8.  Konig,  "Deutsche  Zeitschr.  f.  Chirurgie,"  Bd.  xxxiv,  1892,  S.  65. 

9.  Korte,  ibid.,  Bd.  XL,  1895,  S.  523. 

10.  Salzer,  "v.  Langenbeck's  Arch.,"  Bd.  xliii. 

11.  Wittstock,   "Zur  Klinik  des  Ileus  durch  Darmtuberculose,"  Diss,  inaug.,  Berlin, 

1893. 

12.  Buttersack,  "Zeitschr.  f.  Tuberculose  u.  Heilstatten  Wesen,"  Nov.,  1900. 

13.  Orth,  "Spec.  path.  Anatomie,"  Bd.  1,  S.  839  to  842. 

14.  Cornet,    G.,    "Die   Tuberculose,"     in    Nothnagel's    "  Specielle    Pathologie    und 

Therapie,"  Bd.  xiv,  2te  Halfte. 

15.  Lartigan,  August  J.,  "A  Study  of  Chronic  Hyperplastic  Tuberculosis  of  the  Intes- 

tine," etc.,  "Journal  of  Experimental  Medicine,"  vol.  VI,  p.  23. 
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Abnormalities,   intestinal,   of  position  and 
form,  465  ;  acquired,  467  ; 
congenital,      565  ;       treat- 
ment, 470 
Abscess,  rectal  and  anal,  636 
Actinomycosis,  intestinal,    108  ;  of  appen- 
dix, 64 
Acute  syphilitic  enteritis,  102 
Ameba,  541 

Amyloidosis,     intestinal,     473  ;     diagnosis 
and  prognosis,  497 ;  nature 
and  concept,  493 ;  of  blood- 
vessels, 494  ;  symptoma- 
tology, 495  ;  treatment,  497 
Anal  growths  (nonmalignant),  647  ;  treat- 
ment for  removal  of,  647 
Anal  ulcer,   639 ;    diagnosis,    639  ;    treat- 
ment, 639 
Anchylostoma  duodenalis,  587  ;  diagnosis, 
596 ;     etiology,    59° !    nat:* 
ural  history  of,  588  ;  patho- 
logical   anatomy    of,    595  > 
symptomatology,   S92  '■> 
therapeutics,  597 
Anemia  from  intestinal  disease,  490 
Antiperistalsis,  diagnosis  by,  325 
Appendicial  coproliths,  41 
Appendicitis :    classification   of    forms   of, 

384  ;  diagnosis  of,  49  ;  diet 
in,  51  ;  fever  in,  47  ;  leuko- 
cytes in,  411  ;  nature,  de- 
scription, and  etiology  of, 
20 ;  nature,  concept,  and 
form,  of  various  forms    of, 

385  ;  pathological  anatomy 
of,  t,t,  ;  pathological  types 
of,  34  ;  prognosis  of,  49  ; 
relapses  in,  49 ;  surgical 
treatment  of,  383  ;  sympto- 
matology, 45  ;  synonyms 
of,  17;  therapeutics  of,  50  ; 
urine  and  kidneys  in,  400 

Appendicitis,  chronic,  78  ;  diagnosis,  80  ; 
prognosis,  83 ;  symptoma- 
tology, 79 
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Appendicitis,   suppurative,  52;    bacteriol- 
ogy   of,    53 ;    diagnosis    of, 
66 ;     differential    diagnosis, 
67 ;     internal    treatment    of, 
76  ;  nature,  description,  and 
etiology   of,    53 ;    operative 
treatment     of,     77  ;    patho- 
logical anatomy  of,  56  ;  per- 
forations from,   57  ;  progno- 
sis,    65  ;      synonyms,     52  > 
symptomatology,    60  ;    sup- 
pression   of    urine    in,    62 ; 
time  for   operation   in,    75  ; 
treatment  of,  74 
Appendix  :  anatomical  peculiarities  of,  27  ; 
fecal    concretions    in    normal, 
28  ;   method  of  palpating,  80 
Arrested  development  of  anus  and  rectum, 

663 
Ascaris  lumbricoides,  568;  etiology,  570  ; 
symptoms,     570  ; 
treatment,  575 
Atrophy,  intestinal,  438  ;  clinical  history, 
444 ;    dimensions    of    intestinal 
layers,  440  ;    fatty  degeneration 
of  muscularis  in,  442 ;   state  of 
epithelium  and  mucosa  in,  439 


B. 

Balantidium  coli,  545 

Blood,  influence  of  intestinal  affections  on 

the,  498 
Blood-vessels,  intestinal,  disease  of,  471 


Cecal  tumor,  tubercular,  95 
Cercomonas  intestinalis,  542 

coli,  543 
Cestodes,  546 
Chronic  appendicitis,  78 

syphilitic  enteritis,  104 
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Cicatrices  from  dysenteric  ulcers,  causing 
strictures,  290 

Colic  in  occlusion,  315 

Colon,  idiopathic  dilation  of,  446 

Coloptosis,  463 

Compression,  intestinal,  303  ;  diagnosis, 
305  ;  symptomatology,  304 

Constriction,  definition  of,  116 

Constrictions,  external  intestinal,  298  ; 
diagnosis,  303  ;  peritonitic 
strictures  and  adhesions, 
298  ;  symptomatology, 

302 ;  treatment,  303 

Contusion,  intestinal,  360 

Coproliths,  appendicial,  41 

Coprostasis,  186 


D. 

Diagnosis   of  various   forms   of  intestinal 

stenosis  and  occlusion,  313 
Dibothriocephalus  latus,  552 
Diet  in  appendicitis,  51 
Displacements,  intestinal,  463 
Diverticula,  intestinal,  459;  acquired,  462  ; 

congenital,  459 
Duodenal  stenosis,  diagnosis  of,  328 


E. 

Embolism   and   thrombosis  of  mesenteric 
artery,    471;    diagnoses,    480; 
symptomatology,    476 ;     treat- 
ment, 483 
Endo-appendicitis,  34 
Enteralgia,  520 ;  diagnosis,   526  ;   nature, 
description,  and  etiology,  520  ; 
prognosis,     528 ;     symptoma- 
tology, 524;  therapeutics,  529 
Enteritis,  acute  syphilitic,  102  ;  diagnosis, 

103  ;  prognosis,  104 
Enteritis,  chronic  syphilitic,  104;   diagno- 
sis, 105 
Enteroliths,  186 
Enteroptosis,  463 

Enterorrhagia,  371;  diagnosis,  374;  eti- 
ology, 375  ;  in  typhoid 
fever,  376 ;  pathological 
anatomy,  373  ;  symptoma- 
tology,    372 ;      treatment, 

38l 
Enterospasm,  505  ;   clinical,  history,   507  ; 
diagnosis,     5 10 ;      etiology, 
508  ;     nature    and    descrip  • 
tion,  505  ;  symptomatology, 
509;  therapeutics,  511 
Enterostenosis,       126 ;      symptomatology, 
127-135  ;  prognosis,  141 
Exploratory  puncture  in  appendicitis,  66 


Fissure,  639 

Fistula,   637  ;  symptoms,   637  ;   diagnosis, 

637  ;   treatment,  638 
Fluke-worms,  566 


Gall-stones  producing  obturations,  231 


H. 

Hemorrhage,  anal,  653 

intestinal,  371 
Hemorrhoidal  veins,  dilation  of,  491 
Hernial  orifices,  examination  of,  320 
Hypertrophic  rectitis,  619  ;  diagnosis,  625  ; 
pathology,    620  ;    symptoms, 
619  ;   treatment,  626 
Hypertrophies  of  intestinal  wall,  287 


Idiopathic  dilation  of  colon,  446  ;  etiol- 
ogy, 446  ;  prognosis 
and  diagnosis,  453  ; 
symptomatology,  453  ; 
treatment,  456 
Infectious  granulomata,  intestinal,  87 
Inflammatory     thickenings     of     intestinal 

wall,  287 
Infrapapillary  stenosis,  129 
Infusoria,  142 

Internal  strictures  of  intestine,  282 
Intestinal  occlusion,  115 

compression,  303 
Intussusception,  definition  of,  1 16 
Invagination  or  intussusception,  246 ;  ab- 
dominal pain  in,  260;  age 
and  sex  in,  251  ;  cause  of 
death  in,  267  ;  clinical  his- 
tory of,  266  ;  diagnosis,  269  ; 
etiology,  254 ;  nature  of 
vomit  in,  262  ;  nausea  and 
vomiting  in,  261  ;  patholog- 
ical form,  249  ;  physiological 
form,  248  ;  pathogenesis  of, 
251  ;  symptomatology,  256; 
terminology  of,  249  ;  tumor 
in,  262 


Lamblia  intestinalis,  542 
Leukocytosis  in  appendicitis,  41 1 

from  intestinal  disease,  501 

M. 

Melena  of  newborn,  381 

Mercury,  metallic,  used  in  occlusion,  207 
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Meteorism  in  occlusion,  124-162 

stagnation,  148 

local,  149 

in  strangulation,  226 
Motor  insufficiency  of  intestine,  305 


N. 

Nematodes,  568 
Neoplasms,  intestinal,  434 
Neuroses,  intestinal,  503 


Obstruction,    intestinal :    operative    treat- 
ment    of,    414  ; 
pathological   na- 
ture of,  329  ;  re- 
lapses  after   op- 
eration for,  428 
Obturations,  230;  by  gall-stones,  231  ;  by 
intestinal    calculi,     236  ;    by 
fecal  masses,    240 ;  by   ento- 
zoa,  242  ;  characteristic  signs 
of,  243  ;   diagnosis  and  symp- 
toms  of  obturation    by  fecal 
masses,     240 ;    diagnosis     of 
gall-stone  in,   235  ;  definition 
of,  116;  nausea  and  vomiting 
in,  244  ;  symptoms  of  obtura- 
tion  by  foreign  bodies,  238  ; 
treatment   of     obturation    by 
foreign  bodies,  239 
Occlusion,    intestinal,     115;    acute    and 
chronic,  142  ;   ab- 
stinence from  food 
and  drink  in,  206  ; 
causes    of     acute, 
182;       conditions 
confused  with, 
315  ;  course,  dura- 
tion, and  termina- 
tion of,  169 ;  col- 
lapse in,  165  ;  defi- 
nition     of,      116; 
diagnosis,         172, 
313;     diagnosis 
from      peritonitis, 
173  ;    diagnosis 
from      peritonitis, 
175  ;  diet  in,  338  ; 
distention  with  air, 
etc.,  in,  351  ;  elec- 
trical   applications 
to  rectum  in,  330  ; 
enemata    in,    194, 
346  ;      etiology, 
143;  gastric  lavage 
in,  202,   342  ;  hot 
and  cold    applica- 
tions in,  351  ;  im- 


poverishment of 
blood  in,  165  ;  in- 
testinal puncture 
in,  199  ;  inflation 
of  rectum  in,  I98  ; 
location  of,  318  ; 
meteorism  in,  124, 
162  ;  massage  and 
electricity  in,  206  ; 
metallic  mercury 
in,  207,  341  ;  me- 
dicinal treatment 
°f,  335  ;  massage 
in,  351  ;  opium  in, 

339,  35 l  ;  Pic- 
ture of  intestine 
in,  351  ;  purga- 
tives in,  193,  338; 
prognosis,  188 ; 
perforation  i  n , 
171  ;  pathology  of 
chronic,  152; 
pathology  of  acute, 
148  ;  pain  in,  156  ; 
relative  frequen- 
cies of  various 
varieties,  125  ; 
relative  frequen- 
cies of  more  promi- 
nent causes,  147  ; 
results  of  exam- 
ination of  abdo- 
men in,  166  ;  rec- 
tal feeding  in, 
35 1  ;  synopsis  for 
recording  clinical 
history  of,  353 ; 
synopsis  of  diag- 
nostic indications 
for  acute,  331  ; 
synopsis  of  diag- 
nostic indications 
for  chronic,  333  ; 
sweat  in,  166  ; 
stercoraceous  vom- 
iting in,  155,  157  ; 
symptomatology  of 
chronic,  153; 
therapeutics  of, 
189  ;  treatment  by 
animal  extract, 
341  ;  therapeutic 
method  applied 
from  rectum. 
344 ;  use  and 
abuse  of  opium  in, 
189 ;  urine  in, 
166  ;  vomiting  in, 
157  ;  without  me- 
chanical obstruc- 
tion of  lumen,  305 
Oxyuris     vermicularis,     575  ;      diagnosis, 
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579  ;  symptoma- 
tology, 579;  treat- 
ment, 580 


Protozoa,  537 
Pruritus,  642 
Pseudo-ileus,  305 
Puncture,  intestinal,  199 


Para-appendicitis,  34 

Paralysis,    intestinal,  305  ;    after   laparot- 
omies,   309  ;     diag- 
nosis, 312  ;    due   to 
distention    by    gas, 
307  ;  due  to  consti- 
pation, 307  ;  due  to 
bacterial       intoxica 
tion,  308  ;  following 
embolism  of  mesen- 
teric   artery,     307  ; 
from    direct   causes, 
306 ;    from    indirect 
causes,  306  ;  in  the 
course  of  neuroses, 
308 ;       pathological 
physiology  of,  308  ; 
prognosis,     312; 
symptomatology , 
311  ;  treatment,  426 
Paralysis   of    intestinal    muscularis,    515  ; 
prognosis,    517  ; 
therapeutics,  517 
Paralysis  of  sphincters,  517;  diagnosis  and 
prognosis,      ^18 ; 
therapeutics,  518 
Parasites,  intestinal,  535  ;   introduction  to 

study  of,  535 
Parietal  appendicitis,  34 
Perforation  in  occlusion,  1 71 
Perforation,  intestinal,  360-365  ;  treatment, 

368 
Peri-appendicitis,  34 
Periarteritis  nodosa  intestinalis,  487 
Periproctitis,  635  ;  symptoms,   635  ;  treat- 
ment, 636 
Peristaltic  unrest,  intestinal,  512  ;  diagnosis 
and  prognosis, 
514;    etiology 
and      sympto- 
matology, 512; 
therapeutics, 

514 
Peritonitic  strictures  and  adhesions,  298 
Proctitis,    615  ;    causes,    615  ;    symptoms, 

616;  treatment,  617 
Prolapse  of  anal  mucous  membrane  (acute), 
643  ;  membrane 
(acute),  diagnosis, 
643  ;  membrane 
(acute),  treatment, 

645 
Prolapse  of  anal  mucous  membrane  (chron- 
ic),    645  ;     mem- 
brane     (chronic), 
treatment,  645 


R. 

Rectal  stenosis,  diagnosis  of,  329 

.  growths,  nonmalignant,  654 
Rectum  :  examination  of,   320,  607  ;  stric- 
ture of,  619  ;  foreign  bodies  in, 
661 
Rectum,  malignant  disease  of,  655  ;  symp- 
toms,   656 ; 
diagnosis, 
659  ;    treat- 
ment, 660 
Recurrent  and  relapsing  appendicitis,  78 
Rhizopods,  541 
Round-worms,  568 

Rupture,  intestinal,  360,  361  ;  symptomat- 
ology  and    diagnosis, 
361  ;  therapeutics,  363 
Rupture,  traumatic,  by  forcible  distention, 
363  ;  treatment,  364 

S. 

Seat- worm,  575 
Spastic  occlusion,  305 
Sphincters,  paralysis  of,  517 
Stenosis  :  high  intestinal,  128  ;  low  duod- 
enal, 129  ;  of  jejunum  and  ileum, 
131  ;  of  colon,  132  ;  of  sigmoid 
flexure,  132;  diagnosis  of  chron- 
ic, 186  ;  of  small  intestine,  187 
Stercoraceous  vomiting  in  occlusion,  155— 
157  ;      mechanism 
of,  160 
Strangulation,  intestinal,  208;    by  internal 
hernias  into  peri- 
toneal      pouches 
and      openings, 
218  ;    by   mesen- 
teric and  omental 
slits,  217  ;  by  om- 
p  h  a  1  omesenteric 
remains,  216  ;  by 
peritonitic    bands 
and      adhesions, 
211;  classification 
of,  209  ;   diagno- 
sis, 229 ;  etiology, 

221  ;  general  ap- 
pearance in,  227  ; 
meteorismin,226; 
pain  in,  224  ;  pa- 
thology, 221  ; 
prognosis,  228 ; 
shock  in,  227  ; 
symptomatology, 

222  ;  visible  peri- 
stalsis in,  226 
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Strictures,  internal  intestinal,  282 

after  traumas,  hernias,  and  in- 
tussusceptions, 292 
diagnosis,  297 
due  to  cicatrices  from  dysenteric 

ulcers,  290 
due  to  hypertrophy,  287 
multiple  tubercular,  295 
nature  and  concept  of,  283 
rectal,  293 
symptomatology  and  treatment, 

298 
tuberculous,  293 
X-rays  in  diagnosis  of,  284 
Strongylides,  587 

Strongyloides  intestinalis,  599  ;  symptoms, 
603 ;   treatment, 
605 
Suppurative  appendicitis,  52 
Syphilis,  intestinal,  101  ;  treatment  of,  107 
Syphilitic  enteritis,  acute,  102 

chronic,  104 
tumors,  intestinal,  106 


Taenia  solium,  546 

saginata,  550 
Tapeworm,    546 ;    symptomatology,    554 ; 
diagnosis,     557 ;     prognosis, 
560;  treatment,  560 
Thrombosis     of     mesenteric    vein,    484 ; 
symptoms  and  treatment,  484 
Torsions  of   mesenteric  axis    of  small  in- 
testine, 275 
Trauma,  intestinal,  360 
Trematodes,  566 

Trichinella  spiralis,  582  ;  symptoms,  584  ; 
diagnosis,  584  ;  prog- 
nosis, 585  ;  treatment, 
586 


Trichomonas  intestinalis,  544 
Trichuris    trichuria,    580 ;    etiology,    581  ; 
symptoms  and   treat- 
ment, 582 
Tubercular  cecal  tumor,  95  ;  diagnosis,  97  ; 
prognosis,    99; 
treatment,  99 
enteritis,  99 
Tuberculosis,  intestinal,  87 
Tuberculous     intestinal     strictures,     293 ; 
multiple,  295 
Tumors,  syphilitic,  105 


U. 

Ulcer,  rectal,  641  ;  diagnosis,  641  ;  symp- 
toms, 641  ;  treatment,  641 


Valves,  rectal,  pathology  of,  620 
Venous  hyperemia  of  intestines,  488 
Volvulus,  270 ;  age  and  sex,  273  ;  consti- 
pation in,  297  ;  course  of,  281 ; 
diagnosis  of,  281  ;  etiology,  277  ; 
intestinal    symptoms     of,    297  ; 
knot  formation  between  intestinal 
loops   in,    276  ;    of  small  intes- 
tine,   275  ;  pathologic  anatomy, 
278  ;   recurrent  and  consecutive 
attacks  of,  280  ;   sensitiveness  to 
pressure  in,  279  ;  symptoms  of, 
278 
Vomiting,  stercoraceous,  in  occlusion,  155— 

in  invagination,  262 


W. 


Whipworm,  580 
Wounds,  intestinal,  365 
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